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Manufacturing Areas A and C Where: Area A = Plymers Area Area C «= Plastics Area (also Included In the "Old Bristol Plant" are the Research Area, Administrative Area, and the Facilities Area which contains the shop and powerhouse)
Manufacturing Area B (also known as the Croydon Plant)

Terminology which refers to various areas within the Rohm and Haas Delaware Valley Inc. Bristol facility has evolved over the years. This may cause confusion when the reader attempts to correlate the current terminology with that expressed In previous reports. The chart shown below relates the current area terms (used In this report) to the area descriptions used In previous studies.
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1.0 DESCRIPTION OF CURRENT SITUATION

1.1 SITE DESCRIPTION
1.1.1 Site Location

1.1.2 Size and Boundaries

Hog Run Creek.

disposal of waste materials.

1

TASK VII - IDENTIFICATION AND DEVELOPMENT OF THE CORRECTIVE MEASURE ALTERNATIVE OR ALTERNATIVES

Treatment Plant (BTSTP) and Bristol Township, is located adjacent to the Chemical Leaman property on the residential property on the west. River Road forms the northern boundary and Rohm and Haas property is to the south.

The inactive Rohm and Haas Delaware Valley Inc. (Rohm and Haas) landfill is located in the Croydon area of Bristol Township In lower Bucks County, Pennsylvania (Figure 1-1). The. landfill has approximate dimensions of 5,820 feet (ft) (northeast-southwest) by 780 to 1,950 ft (northwest-southeast). It Is bounded on the north by River Road and on the south by the Delaware River and the Rohm and Haas Treated Water Basins. The landfill area is bounded on the west by the eastern boundary of a 12-acre parcel of land owned by Chemical Leaman Tank Lines of Lionville, Pennsylvania. On the east the Rohm and Haas Emulsions Area (formerly Manufacturing Area B) and an open field (adjacent to several treated wastewater basins) form the site boundaries. Figure 1-2 is a map of the study area.

There are two present offsite areas which were formerly owned by Rohm and Haas where waste materials were deposited. These are the 12-acre Chemical Leaman property and the site currently owned by the Bristol Township Authority (BTA) and occupied by the Bristol Township Sewage The 14.5-acre BTA parcel east and a BTA site's

For purposes of this Corrective Measures Study (CMS) the landfill Is divided Into three discrete sections, each of which was operated separately by Rohm and Haas. Section A, the major portion of the landfill, extends east of the Chemical Leaman site to the west bank of Section A Is bounded on the north by River Road and on the south by an U.S. Army Corps of Engineers (COE) dredged material basin, and the Delaware River. Approximately 38 acres make up landfill Section A, all of which was used for waste disposal. Section B of the landfill extends from the east bank of Hog Run Creek to the Rohm and Haas Emulsions Area fenceline. It Is bounded on the north by River Road and on the south by an unpaved landfill access road. Landfill Section B encompasses approximately 11 acres, of which 4.5 acres were used for Section C, approximately 8 acres in size. Is located Immediately south of Section B and Is bounded.by Hog Run Creek to the west, an open field to the east and a tributary to Hog Run Creek to the south (Figure 1-2).
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Surface Features1.1.3
Topography1.1.3.1

1.1.3.2 Surface Water Drainage

2
000019

The rate and volume of surface water runoff in the study minimized by highly permeable sandy soils, topographic relief, surface water drainage in large portions of the area, received by Hog Run Creek or the Delaware River.

The study area is fairly level, sloping gently from northwest to southeast with a small ridge on the north boundary and another ridge midway to the Delaware River, which is bisected by the main branch of Hog Run Creek. Ground elevations vary from a maximum elevation of 31.8 ft above mean sea level (msl) to the low-tide Delaware River shoreline elevation of about 1 foot. Topographic features of the study area parallel the river, reflecting its river terrace setting. The landfill ranges from 8 feet above msl to approximately 35 feet above msl.

area is tall grasses, and low Infiltration alone accounts for the majority of Any runoff 1 s

A mound of soil covered waste material, extending approximately 10 to 15 feet above the surrounding grade, is located in the central portion of landfill Section A. Rohm and Haas waste materials and contaminated soil, excavated from the nearby BTSTP under an ERA approved plan, were deposited in landfill Section A thereby creating the mound. This activity took place in late 1986 and early 1987.

The Delaware River drains large portions of New York, Pennsylvania, and New Jersey prior to reaching the Bristol, Pennsylvania, area. The river is tidally Influenced as far as Trenton Falls, 15 miles upstream from the study area. The river in the vicinity of the Rohm and Haas landfill is entirely fresh water. The daily tidal range in this area is 6.5 feet. The river is approximately 2,000 feet wide and has a dredged channel bottom maintained to a depth of 40 feet. The average Delaware River flow past the study area is 11,700 cubic feet per second (cfs) or 7.6 billion gallons per day based upon gauging conducted at the Trenton Falls (USGS). The 100-year frequency flood elevation is 11.1 ft above mean sea level. Flow resulting from a 100-year storm would inundate approximately 60 percent of the area of Landfill Section C, but no flow would be expected to inundate either landfill Sections A or B, the Chemical Leaman or the BTA sites.

Hog Run Creek drains approximately 1.25 square miles of land prior to entering the Rohm and Haas landfill area. South of River Road, the creek receives discharge from the Rohm and Haas Treated Water Basins to the Delaware Estuary under National Pollution Discharge Elimination System (NPDES) Permit No. PAD002292068 and any runoff from the landfill sections. Flow in the creek south of River Road also reflects tidal Inflow from the Delaware River.
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1.1.3.3 Adjacent Land Uses

1.1.4 Site Geology

1.1.5 Site. Hydrogeology

3
000020

A sand and gravel dike constructed by the U.S. Army Corps of Engineers, as part of a river dredging disposal project. Is situated along the landfl11/De1aware River edge, west of Hog Run Creek and along the western side of Hog Run Creek from the Delaware River upstream to River Road. Sediments making up the river beach/bank range In size from sand to large cobbles. Groundwater seeps, typical of tidal streams and rivers, have been observed Intermittently at low tide along the entire 2,000-foot portion of river frontage that forms the southern boundary of the landfill.

Groundwater enters the study area as Infiltration from precipitation and Inflow from upgradlent recharge areas. All groundwater flowing from the study area discharges either directly to the Delaware River or Indirectly via Hog Run Creek.

The landfill surface materials consist of a thin layer of dredged river sediments ranging from silt to large cobbles. The underlying unconsolidated sediments are of Quarternary and Cretaceous age and were subjected to both erosion by, and deposition from, a river channeKs) meandering back and forth across the site. As a result, sediment layers are typically erratically bedded and difficult to discern from one another.

The Rohm and Haas landfill Is located slightly over 1 mile southeast of the Fall Line, which defines the Inner or landward boundary of the coastal Plain. The landfill area Is underlain by two types of naturally occurring geologic material. The surficial geologic materials consist of unconsolidated water-deposited sediments which range between 20 and 60 ft In thickness. The unconsolidated sediments rest upon schist bedrock.

The area north of the landfill Is occupied by the Croydon neighborhood, the Mary Devine School, ballfl elds, and a large wooded area. Several commercial-industrial buildings are located near the Intersection of River and State Roads. The area adjacent to the landfill on the east Is occupied by the Rohm and Haas Emulsions Area. Several residences and an electric substation are located west of the BTA site. The Delaware River and the Treated Water Basins are located south and east of the site. Land use adjacent to the landfill Is shown on Figure 1-3.

Bedrock consists of the Precambrian age Wissahickon schist. The top of the bedrock consists of saprolite, a soft, mlca-and-clay-rich, thoroughly decomposed rock formed by natural weathering of the bedrock In place. Bedrock was encountered during monitoring well Installation at depths ranging from 15 to 55 feet below grade.
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Calculations based on flow net analysis and stream flow duration have determined the average landfill groundwater discharge volume to be approximately 60 to 100 million gallons annually. It is estimated that approximately one-quarter of the annual groundwater discharge is to Hog Run Creek and the remaining three-quarters is directly to the Delaware River.

The hydraulic conductivity of the unconsolidated sediments averages 31 to 32 feet per day (ft/day). The hydraulic conductivity of the underlying saprolite is approximately 0.6 to 0.7 ft/day. The mean groundwater flow velocity throughout the study area is approximately 600 to 700 feet per year <ft/yr) or 1 to 2 feet per day.

The water table is typically parallel to the surface topography and mounds beneath topographic highlands. Groundwater flows radially from these mounds and discharges to the east and west branches of Hog Run Creek.

Figure 1-4 is a groundwater contour map which was drawn using groundwater levels measured in June 1988. Flow is perpendicular to the contour Groundwater flows from the area north of River Road towards the east and west branches of Hog Run Creek. The alluvial aquifer thins from north to south due to the presence of a bedrock ridge. This forces the groundwater to discharge upwards to the east and west branches of Hog Run Creek, and to the springs, seeps, and swampy areas along the limbs of the creek. Also, relatively impermeable clay layers locally separate the groundwater flow and result in confined aquifer zones below the clay.

The groundwater level adjacent to the Delaware River has been noted to fluctuate in concert with the tidal fluctuations of the river. This groundwater response to the tides diminishes with distance and increase of elevation away from the river. Short-term reversal of groundwater flow direction occurs in a narrow strip along the river and stream banks. The tidal fluctuation noted in wells further away from the river reflect a pooling of groundwater, due to the reduced hydraulic gradient towards the river and the hydraulic damming along the river bank by high tide.

A water table mound located between the Bristol Township Authority (BTA) site and River Road was confirmed by .numerous field measurements. Field evidence supports the belief that the mound is caused by a leaking water main. As presented in BCM's March 1988, "Bristol Landfill Remedial Investigation Addendum" (Appendix D), groundwater quality data were examined in an attempt to determine if pipe leakage could account for the observed groundwater mound. If a potable water main were leaking, it was expected that elevated fluoride concentrations might be observed in the vicinity of the leak. If a sanitary sewer line was leaking, it was expected that both fluoride and nitrogen-ammonia would exhibit elevated
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A subcontractor hired by BCM the area, although the exact Perennially wet patches

Burlington, New Jersey, owns a water supply well field on Burlington Island approximately 1-1/2 miles east of the landfill. The well field consists of eight wells installed at depths of 40 to 50 feet and is currently inactive.

An attempt was also made to locate pipe leaks by conducting a leakage survey in front of the BTA property, reported that pipe leaks do exist locationCs) and rate<s) could not be determined.of ground have also been observed in this area, which is at a high topographic point. Based on the evidence presented above, BCM concluded that one or more pipe leaks are responsible for the water table mound on the northwestern side of the landfill. Note, that this conclusion is based on circumstantial evidence only and that prior to the implementation of any remedial activities at the site additional field testing to verify the above conclusion will need to be conducted.

Approximately five households are located in the Maple Beach area southeast of the landfill. Several of these households use wells installed to undetermined depths. Potable water, supplied by the Borough of Bristol is available for each of these households.

Groundwater within a 2-mile radius of the Rohm and Haas landfill is used for both industrial and domestic purposes. A network of five high-capacity water supply wells are located east of the landfill at the Rohm and Haas Old Bristol Plant (formerly Manufacturing Areas A and C). These wells were permanently removed from service in November 1989. These wells provided non-contact production cooling water which supplements surface sources during the warmer months. Pumping of these wells does not impact groundwater movement beneath the landfill. Currently the following locations of groundwater withdrawal for human consumption have been identified:

concentrations. Based on plotted iso-concentration contours, an elevated fluoride plume appears to be emanating from the vicinity of the water table mound. These data are somewhat ambiguous with regard to nitrogen-ammonia, as this parameter is also associated with the buried landfill wastes.

Based on groundwater level data collected on a routine basis since 1983,. it has been concluded that none of the above-mentioned withdrawal situations results in an impact or alteration of flow direction for groundwater beneath the three landfill study areas.

Although most households north of River Road use municipal water supplies, 15 families are reported to be using well water. The exact amount of groundwater usage in the area cannot be determined. Well depths and screened intervals are also not known.



FINAL CMS
BCM

1.1.6 Soils

Soils In the study area are generally

SITE HISTORY1.2
H1storleal Description1.2.1

Prior to

Circa 1962, the

6

000023

property) was used as a repository for selected Rohm and Haas-generated waste. - . In landfill Drums and other The majority of waste

groundwater beneath the withdrawal locations, f

Soils In the study area are alluvial and were formed In loamy and/or gravelly alluvial sediments. .gravelly alluvial sediments. The soil-building materials were derived from shale, sandstone, quartz, and/or quartzite and some limestone that were transported and deposited by water. Most of these soils are a loam, sandy loam, or gravelly loam (upper or surface layer) between 2 and 3 feet thick. The solum Is underlain by mixtures of parent material consisting of sand, sand and gravel, and cobbles. A large percentage of the area has been disturbed by constructlon/excavatlon, and these areas are classified by the U.S. Department of Agriculture - Soil Conservation Service (USDA-SCS) as Urban Lands, f  moderately well- to well-drained.

! landfill also does not Impact any of the Groundwater quality data from the analysis of samples collected from a number of private wells near the landfill area Is summarized In Table 1-1A.

Rohm and Haas operated the landfill on Rohm and Haas property adjacent to their Old Bristol Plant and Emulsions Area from 1952 to 1975. Prior to 1952, much of landfill Section A (Including the Chemical Leaman and Bristol Township Authority sites) were operated as a sand and gravel quarry, while landfill Section B was used for agricultural purposes.
Beginning around 1952, landfill Section A (Including the Chemical Leaman

Table 1-1 lists Rohm and Haas waste materials which are known to have been deposited In each of the three landfill sections. Section A waste was burled In trenches or layers. C._ containers were crushed at the time of disposal, materials In landfill Section A are non-blodegradable and non-soluble. Since the late 1940s a number of COE directed Delaware River dredging operations took place adjacent to landfill Section A.Corps constructed a dredged material basin where, today, the southern part of landfill Section A and an existing dredged material basin are located. As part of the 1962 construction activities, the Corps also relocated the lower branch of Hog Run Creek and created a dike or earthen berm along the creek and Delaware River which now acts as the landfill sidewall In these areas.
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Landfill Investigation Volume I 
Landfill Investigation Volume II

In 1983, Rohm and Haas retained BCM Engineers Inc. (BCM) to conduct a comprehensive study of environmental conditions within and in the vicinity of the landfill. The findings of the initial study were presented in BCM's April 1984 report entitled "Report on Landfill Investigation." This report was submitted to federal, state and county regulatory groups for their review. The findings of the 1983 study Indicated that the landfill did not present an imminent threat to human health or the environment.

Rohm and Haas waste materials were deposited from approximately 1952 to April 1963 at the current location of the BTA site. The wastes - oil additives filter cake, trickling filter sludge, and enzyme filter cake - were deposited in a series of trenches running in a northwest to southeast direction. Due to activities associated with the construction of the treatment plant, the integrity of the trenches was disturbed.

Since the publication of the April 1984 report, subsequent investigations were carried out at the landfill site. Investigations conducted, methodology, and findings were reported in a six-volume document submitted to the U.S. Environmental Protection Agency (EPA) in February 1985. The six volume titles are:
Executive Summary 
Part 1 - Water Resampling 
Part 2 - Soil Resampling 

Landfill Investigation Volume III - Magnetic Survey

Rohm and Haas disposal records indicate that the waste materials were placed in landfill Sections B and C from approximately 1965 until 1975 when Rohm and Haas ceased all landfilling activities at the site, drummed and bulk emulsion and drummed solution polymer wastes and still bottoms were deposited in Landfill Section B in a trench-like pattern. In landfill Section C, liquid "white water," from the Rohm and Haas manufacturing of emulsion products was placed in two shallow (1-foot) containment areas for evaporation and settling purposes. In addition, coagulated sludge material from the Rohm and Haas wastewater treatment plant sand beds was also placed in landfill Section C along with some miscellaneous plant debris. Ferric chloride and lime were routinely used for solids coagulation. Figure 1-5 details the known limits where Rohm and Haas waste materials were deposited.
Some Bristol Township refuse from two community cleanup/fix up campaigns 

 ■ Small quantities of sludgesfrom the Levittown Sewage Treatment Plant and the BTSTP are also believed to have been deposited in landfill Section A. No materials from non-Rohm and Haas facilities were accepted into the landfill at any time.
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Landfill Investigation Volume IV 
Landfill Investigation Volume V

Terrain Conductivity
Part 1 - Radar Survey
Part 2 - Confirmation Test Pits
Air Quality Study

and Haas Bristol landfill site, data and report submission.

Landfill Groundwater SamplingInterim Landfill Groundwater Monitoring Program Chemical Leaman Investigations and River Road Test Pits

Table 1-2 is a summary of federal regulatory involvement with the Rohm Included are all dates of Rohm and Haas Currently, the Rohm and Haas Bristol landfill site is included in the EPA Administrative Order on Consent for the Rohm and Haas Bristol facility. The Consent Order (EPA Docket No. RCRA-III-013-CA) was signed on February 29, 1989, pursuant to EPA's authority under the Resource Conservation and Recovery Act of 1976 (RCRA) and its 1984 amendments. This Corrective Measures Study (CMS) has been prepared in accordance with EPA's Scope of Work for a CMS, attached to the Consent Order.

The results and excavation operations were summarized in a complete listing of all landfill investigation reports submitted to the EPA by Rohm and Haas Is contained in the front of this document.

In December 1985, Rohm and Haas submitted a plan (Waste Investigation and Removal Plan) to the EPA for the removal of waste materials deposited at the BTA site. The plan detailed the removal of areas where Rohm and Haas waste was present at grade or where the BTSTP was planning to construct additional treatment facilities. Approximately 11,000 cubic yards of waste and soil were excavated in late 1986. An additional 700 cubic yards were excavated during June-July 1987. All material was deposited in the central portion of landfill Section A, where it was covered with a minimum of 2 feet of soil obtained from the adjacent dredged material basin and vegetated.

As with the April 1984 report, the February 1985 documents were also submitted to federal, state and county regulatory groups and elected officials at all levels of government for their review.
Beginning in October 1984, BCM initiated a third investigation of the immediate landfill area. The purpose of this study was to supplement and verify findings of the 1983 and 1984 investigations and to provide data necessary for the development of a landfill remedial study. these investigations were summarized in the following 1986 dated reports, which were also submitted to the same distribution group as earlier reports:
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As noted in Section 1.2.1, a number of site investigations have been conducted at the landfill and perimeter properties. These investigations included the installation of soil borings, groundwater monitoring wells.

As previously noted. Figure 1-5 depicts the limits of waste disposal at the Rohm and Haas landfill and beneath the Chemical Leaman and BTA sites. Table 1-1 summarizes the wastes known to have been disposed of the Landfill Sections A (including Chemical Leaman), B and C.

Rohm and Haas operated the landfill from about 1952 until 1975. Detailed records and complete data for the amounts and types of wastes disposed of at the landfill are not available. Table 1-1 is a summary list of wastes disposed of in the landfill, based upon available information. Material Safety Data Sheets (MSDS) for the chemical constituents in the waste are contained in Appendix H of the March 1988. Bristol Landfill Remedial Investigation Addendum. Rohm and Haas records describing the landfill operations, previously presented in the March 1988 document are included in Appendix A-A of this report.

In Landfill Section A, waste was buried in trenches or in layers, and other containers were crushed at the time of disposal. In Landfill Section B, intact drums containing polymers, monomers, and water and solvent-based solution polymers were disposed of in trenches. A conservative estimate of the location and extent of these trenches was defined by a magnetic survey and reported in BCM's report entitled Landfill Investigation Magnetic Survey Report (February 1985). The drummed materials included Acryloid coatings, Acryloid Modifiers, Acrysol, EDC Distillation Residue from Acryloid Coatings kettle cleanings, off-grade and filter cake emulsions, off-grade monomers, t-BAEMA and DMAEMA still bottoms and trichloroethylene still residues. In Landfill Section C, liquid "white water" from the Rohm and Haas wastewater treatment plant was placed in two shallow (1 foot) containment areas for evaporation and settling. Today, the location of these evaporation beds is identified by the presence of a thin layer of black, immobile material. Vegetation has grown through this layer in a number of locations. In addition, coagulated sludge material from the Rohm and Haas wastewater treatment plant sand beds were also placed in Landfill Section 3C. Ferric chloride and lime were routinely used for solids coagulation. Some trickling filter sludge, also from the Rohm and Haas treatment plant, and miscellaneous plant debris (i.e., rubber tires, wood, paper, etc.) were also disposed of in this area.
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of Commission (BCMCC). Figure 1-6. East area.

and test pits; sampling of groundwater, surface waters sediments, seeps and waste materials; and a magnetic survey, a terrain conductivity survey, and a ground penetrating radar survey. Separate investigations of the Chemical Leaman site were performed by BCM to determine the extent of contamination In shallow soils due to operations by Chemical Leaman and the profile of subsurface waste materials deposited by Rohm and Haas. Results of these investigations were summarized In BCM's report, "Chemical Leaman Investigations and River Road Test Pits, April 1986." Several soil boring and sampling programs were conducted at the BTA site. Methodology and results from each of the programs were summarized In the December 1985, "Waste Investigation and Removal Plan." The following sections detail the extent of contamination found In the soils, groundwater, surface water and. sediments, and air of the landfill (Including Chemical Leaman) and BTA properties.

As part of the environmental Investigation which was reported In the April 1984 "Report on Landfill Investigation," soil sampling wasperformed on perimeter properties formerly or currently owned by Rohm and Haas. The sampling was conducted to confirm that these areas had not been used for waste disposal. Properties formerly owned by Rohm and Haas are the Mary Devine School, now owned by the Bristol Township School District, and the ballfields east of the Mary Devine school, now owned by Bristol Township. Properties currently owned by Rohm and Haas are the wooded area east of the school and north of River Road, and an area north River Road once occupied by the Bucks County Mosquito Control Areas where soil sampling was conducted are shown on Background soil sampling was performed In the Maple Beach Table 1-3 lists those parameters which were sampled.

Subsurface and geophysical investigations consisted of soil borings at perimeter areas to the landfill which were formerly or currently owned by Rohm and Haas, soil borings and test pits at the Chemical Leaman site, and a magnetic survey, a terrain conductivity survey, a radar survey, and test pits on the landfill. Soil sampling at perimeter areas and Chemical Leaman was done to quantify actual waste constituent levels. If any. Test pits and geophysical surveys at the landfill were performed only to determine the location and depth of waste materials. Findings for each Investigation are presented separately below.

Soil sampling at the Mary Devine School, ballfields, and northern perimeter areas revealed that parameters analyzed were either below detection limits or within the typical range for background levels reported In literature.
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Composite soil samples collected from the Maple Beach East area Indicated the presence of no contamination.
Soils were resampled in July 1984 to confirm the presence of DDT at the Results of the resampling, which confirmed the earlier Landfill Investigation, Volume II,BCMCC property. I sampling event, were presented in "I Part 2, Soil Resampling," dated February 1985.

Magnetic Survey Report," February 1985. over the areas surveyed, and measurements precession magnetometer along parallel reconnaissance traverses.

The soils at the site of the former Bucks County Mosquito Control Commission showed detectable levels of DDT and its metabolites; presumably residues from former Commission operations. The highest level (880 ppb) was detected in a composite sample formed from soil taken from the 0- to 2-foot depth range. This level is considered low, however, when compared to EPA regulations, for maximum tolerances for residues of DDT and its degradation products in or on selected processed foods.

- . - -  . , a terrain conductivity survey, and a radar survey were performed at the landfill to determine the location and depth of waste materials. Test pits were subsequently constructed to confirm findings of the geophysical surveys.
A magnetic survey was conducted in March and April 1984 to locate buried ferromagnetic materials within, and in the vicinity of, the landfill. Detailed results are reported in "Landfill Investigation, Volume III, A grid system was established were taken with a proton along parallel traverse lines and on The grid locations are shown on Figure 1-7.
Approximately 25 percent of the grid areas were indicated to be underlain by strongly magnetic zones indicating buried ferromagnetic material. The depth to fill in all areas ranged from 2 to 12 feet with the exception of Grid A-2 where a magnetic zone was detected at a depth of 17 feet. A significant finding of the magnetic survey was the delineation of several trenches of ferromagnetic materials in landfill Section B. details the trench pattern identified by the magnetic survey.

Polynuclear aromatic hydrocarbon (PAH) compounds were detected in composite surface soil samples taken from the Maple Beach Nest area at a maximum concentration of 360 parts per billion (ppb). The Maple Beach West area previously was routinely used as a setting for picnics and recreation activities. The detected PAH compounds are presumed to be a result of barbecue fires held as part of numerous picnics.
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the waste little and the

An area of subarea C. , . .effect of dissolved electrolytes within the groundwater system or the effect of naturally occurring silts and clays.

The radar northeastern trenches subsurface southwest

those areas In which the subsurface strata had not been disturbed or where sediments dredged from the Delaware River had been deposited. In other filled areas, the radar could not. in all cases, differentiate between disturbed soils and waste materials.

A ground penetrating radar survey was conducted in September 1984 in Landfill Sections A and B to supplement information obtained during the magnetic survey. Results are reported in "Landfill Investigation, Volume V, Part 1, Radar Report," February 1985.

elevated conductivity was identified within This elevated conductivity may represent the electrolytes within

The radar survey detected complex subsurface strata, highly conductive zones, and burled metallic and nonmetal 11c objects within these landfill areas. The data confirm that these landfill areas contain burled waste materials and also confirmed the results of the magnetic survey.
better southwestern area B.were detected of this area.

A terrain conductivity survey was conducted by BCM during May and June 1984 adjacent to known Rohm and Haas waste disposal areas and in an area of groundwater discharge adjacent to the west branch of Hog Run Creek. The objective of this survey was to identify possible effects of landfill wastes on the local groundwater system through the surface measurement of apparent terrain conductivity. Detailed results are reported in "Landfill Investigation. Volume IV, Terrain Conductivity Report." February 1985. Measurements were conducted using a direct-reading terrain conductivity Instrument on the grid system shown in Figure 1-9.

in regards to landfill Section A, B, and C were as follows:
- Elevated conductivity within subarea B correlated with areas of the landfill where ferromagnetic material was suspected. This elevated conductivity may be the result of burled ferromagnetic material or dissolved electrolytes within the groundwater system.

data and in landfill debris corners

defined the location of boundaries of the Clean areas with on the northeast However, within
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Two test pits were dug In landfill Section A In anomalies Indicated by the radar survey. One encountered only sand, gravel, cobbles, and clay. The second test pit encountered waste materials consisting of moldingpowder, scrap plastic debris, plastic sheets, plastic pipes, wood, and paper.

survey occurred only in landfill Section A. these anomalies encountered waste materials 55-ga11on steel drums, black sludges, plastic powder, strands of plastic waste, and wood waste.

landfill, the radar did not distinguish between areas where subsurface metal was detected during the magnetic survey and possible clean areas between the trenches. Subsequent borings and wells constructed in this area between several suspected burial trenches did not detect buried waste materials.

Areas identified as anomalous by both the magnetic survey and the radar Test pits constructed in which included crushed bags of white molding

located in Section B 55-ga11on steel drums.Test pits constructed in magnetic anomalies encountered waste material contained in mostly Terrain conductivity anomalies in Section B were found to consist of sand, gravel, and cobbles.

To confirm the findings of the three geophysical investigations discussed above, and to provide additional information concerning the deposition patterns and condition of wastes within the landfill, 50 test pits were constructed during November 1984. Test pit locations are shown on Figure 1-10.

Landfill Section A contained areas which were Indicated as anomalies by the magnetic survey, the radar survey, and by both the magnetic and the radar surveys. Test pits constructed within magnetic anomalies encountered waste and debris consisting of crushed 55-ga11on steel drums, steel drum lids, steel bases of fiber drums, wire, metal strapping, metal pipes, scrap metal, and miscellaneous scrap iron. " perimeter of identified magnetic anomalies encountered gravels^ sands, silts, and peats.

Test pits were constructed within anomalous areas detected by the magnetic survey, the terrain conductivity survey, and the ground-penetrating radar survey. In addition, several test pits were constructed on the perimeter of identified anomalous areas and within areas Indicated as clean of landfill debris by the geophysical surveys. Summary logs of the confirmation test pits are summarized in Table 1-4. Detailed results of the test pit investigation are presented in BCM's February 1985 report, "Landfill Investigation, Volume V, Part 2 - Confirmation Test Pits Report."
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Soil samples from the shallow soil zone were analyzed for PCBs, phenols, cyanide, cadmium, chromium, lead, pH, and where visible evidence was present, petroleum hydrocarbons. Volatile organic analysis (VOA) samples were analyzed for purgeable halocarbons and purgeable aromatic organic compounds.

Highly elevated levels of petroleum hydrocarbons were found In several heavily stained areas of surface soil. Including the area around two underground diesel storage tanks. Samples collected at depth adjacent to the underground tanks exhibited elevated levels of total petroleum hydrocarbons upon analysis.
Deep soil borings were also constructed In 30 locations on the Chemical Leaman site In July 1985. These borings were performed only to Identify the profile of subsurface Rohm and Haas waste and Its relationship to the water table. Figure 1-13 details the soil boring locations and extent of subsurface waste material.
Rohm and Haas waste materials were found burled below the normal water table over approximately 28 percent of the Chemical Leaman site. This area extends from the front quarter of the main building northwards Into the unpaved area In the front of the property. Wastes were found burled at depths below the water table ranging from 0.1 to 6 feet. In all areas, wastes were usually saturated for 2 to 3 feet above the water table.

Areas of surface waste disposal or environmental concern <1.e., oil staining) are shown on Figure 1-11. Soil boring locations are shown on Figure 1-12. Purgeable aromatic compounds are present In the shallow soils of several portions of the Chemical Leaman property. Including areas around the building and the rear, unpaved portion of the property. In addition, phenols, cyanide, chromium, and lead occurred at elevated concentrations In the rear of the site where signs of spillage are evident.

Soil sampling and soil borings were performed at the Chemical Leaman property to determine If chemicals Indicative of past Chemical Leaman material spillage were present In the shallow soil zone, and to confirm the presence and extent of Rohm and Haas wastes burled below grade. Sampling methodology and results were reported In "Chemical Leaman Investigations and River Road Test Pits," April 1986.

Only terrain conductivity anomalies were Identified In Section C. test pits dug within these anomalies encountered sand, gravel, cobbles.
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Composite soil and waste samples were collected from the BTA site during the 1983/1984 environmental Investigation. Analytical results, summarized in the April 1984 "Report On Landfill Investigation," indicated the presence of volatile organic compounds in the waste samples, at concentrations ranging from 10 to 800 parts per billion (ppb). Subsequent borings, conducted in August 1984 Identified the presence of three Rohm and Haas waste materials. The wastes identified were oil additive filter cake, trickling filter sludge, and enzyme filter cake. The waste materials appeared to have been deposited in a series of trenches, approximately 8 to 10 feet In depth. In a northwest to southeast direction (i.e.. River Road towards the dredge material basin); however, due to the construction of the treatment plant in the early 1960s the integrity of these trenches was disturbed.
Additional borings and waste sampling were conducted during February/ March and June/July 1985 to define the vertical and horizontal extent of Rohm and Haas waste materials beneath the remainder of the BTA property. Figure 1-14 details the location of the soil borings and waste material. Both grab and composite samples of the individual waste materials (i.e., oil additive filter cake, tickling filter sludge, and enzyme filter cake) were collected and analyzed. All samples collected during this sampling event were split with the ERA. Volatile organic compounds, including methylene chloride, benzene, ethylbenzene, trichloroethylene and toluene were detected. The only semi-volatile compound detected was 2,4-d1methy1phenol.

The condition of groundwater in the landfill area was assessed during several site Investigations. The first was conducted in Fall 1983 and included the installation and sampling of 48 monitoring wells and the sampling of 11 wells already present on the site (Reference: "Report On Landfill Investigation," April 1984). All monitoring wells were resampled in the Spring of 1984 (Reference: "Landfill Investigation, Vol. II, "Groundwater Resampling" February 1985). A third site investigation was initiated in October 1984 which included the installation and sampling of 43 additional wells and the sampling of four existing wells (Reference: Landfill Groundwater Sampling," April 1986). Finally, in July 1985, six additional wells were installed and sampled along with four existing wells (Reference: "Landfill Groundwater

Appendix A contains the results of a final Investigation of the BTA site conducted in 1988. The purpose of this investigation was to determine the areal and vertical extent of Rohm and Haas waste materials in areas of the site which had been previously inaccessible (i.e., covered by debris). The findings from this investigation indicate the presence of small quantities of waste material in two areas.
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A summary of all detected compounds in groundwater in the landfill study area is presented in Table 1-6A. Table 1-6A also delineates the wells and corresponding landfill section. Also noted are upgradient wells which are used for determining background concentrations. Appendix B-B contains a complete listing of all sampling results since 1983. Results common to each landfill section and sampling round are as follows:
Metals were detected at levels which only slightly exceeded EPA Primary Drinking Water Standards (PDWS) at a small number of wells in each landfill section. No one well consistently exceeded the PDWS for metals.

Ammonia, sulfates, and oxygen-demanding substances, as measured by chemical oxygen demand (COD) and total organic carbon (TOC), are generally elevated throughout each landfill section.

The parameter list for the groundwater sampling m-Xylene and o,p-xy1ene were added to An and

Sampling," April 1986). programs is shown in Table 1-5. the sampling list as of the Spring 1984 resampling, groundwater monitoring program was initiated by Rohm July/August 1985 and a number of wells have been, and are currently sampled on a quarterly basis. Analytical results methodology from July/August 1985 through January 1986 were presented in BCM'S "Interim Landfill Groundwater Monitoring Program," (April 1986). Results from March 1986 through January 1988 were presented in the March 1988 "Addendum to the Remedial Investigation".
Figure 1-15 is a site map which shows the locations of all monitoring wells. The well nomenclature system is as follows. The prefix letters and first number in the well nomenclature system Identifies the well location and number or well cluster number. The CR-prefix is given to all wells located east of the main branch of Hog Run Creek. The LF-prefix denotes wells located on the west side of Hog Run Creek. The second number in the system indicates the depth, in feet, of the bottom of the screened interval below ground surface, for that particular well. The deeper of each pair of wells was driven to or into bedrock. The shallow wells were screened either above identified clay or silt layers, or below them, in the confined aquifer.

Organic priority pollutant compounds were detected at concentrations ranging from trace to several thousand parts per billion in some wells in landfill Sections A and B. landfill Section C, organic priority pollutant compounds were detected at consistently low levels in only a couple of wells.
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Low levels of several pesticide compounds have also been detected in several of the landfill wells, but not on any consistent basis.
Section A were and manganeseAmmonia concentrations In the groundwater of landfill detected up to 140 parts per million (ppm). Iron concentrations were detected up to 30 ppm, which exceeded the current respective EPA Secondary Drinking Water Standards of 0.3 ppm and 0.05 ppm.

Ongoing routine groundwater monitoring Indicates that the landfill groundwater quality has remained unchanged since the initial remedial investigation began In 1983. The variability of analytical results remains within the range to be expected due to seasonal, analytical, and sampling differences.

Groundwater beneath Section B contains purgeable c concentrations ranging from trace to approximately 2,000 ppb. compounds consist primarily of xylene, benzene, and i'.' Groundwater with total concentrations of purgeable organics exceeding 10 ppb is confined to between or immediately downgradient of the burled waste disposal trenches.

Sampling of groundwater in and around landfill Section A has revealed relatively consistent results for each sampling round conducted since 1983. The most concentrated area of groundwater contamination occurs In the shallow water table In the southeastern portion of landfill Section A (i.e., near wells LF-4-21 and LF—102-15). Organic compounds including benzene, chlorobenzene, ethylbenzene, and toluene at total concentrations of approximately 2,000 ppb and the semi-volatile compound b1s(2-ch1oroethyl)ether at a maximum concentration of 1,000 ppb, are found only in wells that are screened above a peaty silt layer that occurs at a depth of approximately 15 to 20 feet. This low permeability peat layer is continuous throughout the southernmost portion of landfill Section A, but thins out and is not present in the northern half of the site. Xylenes, ranging in concentrations from trace (10 ppb) to 3,750 ppb have also been detected on a consistent basis in wells LF-4-21 and LF—102—15. Elsewhere in Section A, total concentrations of purgeable halocarbons and aromatics ranged from 1 to approximately 200 ppb. A number of tentatively identified organic compounds and elevated ammonia, sulfate, and other Inorganic constituents occur beneath most of this landfill section.

organics at These ethylbenzene.

Pesticides were not detected in landfill Section B during any sampling round. Iron and manganese concentrations were elevated, and ammonia concentrations were detected up to about 60 ppm. All other inorganic parameters did not exhibit results which consistently exceeded the PDWS.
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Surface Water and Sediments1.3.2.3
Surface water, seep, and sediment samples were obtained and analyzed as

areas.
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Sampling methodology, 
■ 1984 "Landfill

Sulfate concentrations in almost every surface water sample were above background groundwater and Delaware River sulfate concentrations.

Sampling locations for the April 1984 landfill investigation are shown in Figure 1-16. Following is a summary of the results:

Priority pollutant volatile organic compounds (VOCs) were detected at seep stations UNB-1 and UNB-2 along the unnamed branch and the upstream portion of the western branch of Hog Run Creek at stations WBHRC-1, WBHRC-3 and WBHRC-4.

Ammonia concentrations during the Fall 1983 sampling event at several surface water and seep locations along the tidal portion of Hog Run Creek, were higher than both the upstream and Delaware River locations.

For those parameters on the EPA's IPDWS list, the measured concentrations at each surface water and seep sampling station were within (better quality than) the established standards. The only non-priority pollutant organic compounds (category 3> detected in the surface water and seep samples were surfactants, oil and grease, and formaldehyde.
Levels of the priority pollutant metals not included in the IPDWS parameters - antimony, beryllium, copper, nickel, thallium, and zinc - along with cyanide, were either below the limits of detection or at very low concentrations at all surface water and seep stations.

part of the landfill investigations which were reported in April 1984 and in February 1985. Samples were taken along Hog Run Creek and the Delaware River from locations upstream, within the influence of, and downstream from known waste disposal analytical results, and conclusions are presented in the April "Report on Landfill Investigation" and the February 1985 Investigation, Volume II, Part 1 - Water Resampling" documents.

Groundwater beneath Section C contains purgeable organics at total concentrations ranging from trace to approximately 100 ppb. Ammonia, sulfate, and iron concentrations are also elevated as a result of the waste materials placed in this area. As in landfill Section B, all other inorganic parameters did not exhibit results which consistently exceeded the PDWS.
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No pesticides, herbicides, or PCBs were detected in either surface water or seep samples.

Low concentrations of two base-neutral extractable compounds were detected in surface water samples at location HRM-210: b1s(2-ch1oroethyl) ether and di-n-butyl phthalate. Sediments at HRM-2170 contained base neutral extractable organics.

Sampling locations for the February 1985 landfill investigation are shown in Figure 1-17. The February 1985 results were generally consistent with the April 1984 results.

Air quality investigations of the landfill were performed from November 1983 through November 1984. Results were presented in the February 1985 "Landfill Investigation, Volume VI, Air Quality Study" report.

No members of the acid extractable group of priority pollutants were detected in the surface water and seeps, although the sediments at HRM-1620 contained 4-nitropheno1.

Based on the Rohm and Haas Bristol Plant's manufacturing history, a list of 11 target organic compounds was compiled for the air sampling program. Air quality guidelines promulgated by the Philadelphia Department of Public Health, Air Management Service (AMS), were used to determine the significance of the concentrations of compounds detected. Compounds found to exceed the AMS guidelines were considered significant.
The landfill was laid out in an approximate 200-foot-square grid system which was used in a November 1983 preliminary grid screening (using organic vapor analyzers) and the January 1984 Trace Atmospheric Gas Analyzer (TAGA) program. A new grid system was used during the June/July 1984 TAGA program, because the original marking stakes had been removed when the landfill was mowed. In addition to sampling points located on the grid, six perimeter locations were established approximately 60 degrees apart from the center of the landfill.
Preliminary screening was performed using Flame Ionization and Photoionization Detectors (FID and PI<D) Instruments to identify specific areas of the landfill emitting organic vapor concentrations equal to twice the background level. Background levels were determined upwind of the landfill. Results indicated that two locations had twice the background concentrations of organic vapors. However, these elevated readings were detected with the FID and not with the PID. Since the FID is capable of detecting methane whereas the PID is not, the contaminant was most probably methane.
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January 1984 grid sampling using the TAGA system indicated the presence of benzene and toluene at concentrations close to the limits of detection. The Instrumentation indicated the suspected presence of xylene but at concentrations below the quantifiable detection limit. Grid sampling conducted in June 1984 utilizing the TAGA system indicated the presence of benzene, butyl acrylate, ethyl acrylate, methyl acrylate, methyl ethyl ketone, toluene, and xylene. However, only butyl acrylate and ethyl acrylate were determined to exist in concentration levels above the AMS* guidelines.
Perimeter monitoring using the TAGA system detected benzene and xylene at or near the limits of detection during the January program. During the June program, benzene, ethyl acrylate, and toluene were detected. However, in both programs the pollutants were determined to be originating upwind of the landfill, indicating a source or origin other than the landfill or Rohm and Haas property.
Perimeter sampling location measurements utilizing charcoal adsorbent tubes taken biweekly for a 12-month period did not indicate the presence of any of the target organic compounds above the detectable limits of the analytical methodologies.

ENVIRON Corporation of Washington, D.C., and Princeton, N.J., was retained by Rohm and Haas to evaluate the potential risks to public health and the environment associated with both onsite and offsite exposure to contaminants identified at the landfill and perimeter areas. The assessment contained in the March 1988 "Bristol Landfill Remedial Investigation Addendum," was performed by using the four-step process which is used by the National Academy of Sciences, the World Health Organization, EPA, and other regulatory agencies. The process consisted of (1) evaluating the adverse health effects of chemicals to which people may be exposed (hazard identification); (2) analyzing how those adverse health effects change in frequency of occurrence and intensity with changes in the level of exposure (dose-response assessment); (3) estimating the frequency and magnitude of human exposure to the chemicals (exposure assessment); and (4) determining the probability of harm that may occur to individuals exposed at the levels identified in the exposure assessment step (risk characterization).

Although the landfill cannot be eliminated as a source of organic vapors, it appears that the rate at which organics do enter the ambient air is such that concentrations of target compounds at the perimeter of the landfill do not exceed Air Management Service guidelines. Therefore, the results of the air investigations Indicate that the landfill has no effect on the quality of air in the community.
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weight per day over a full lifetime), were directly applied when such values were available.

Hunters and target shooters Township employees at the BTSTP site Rohm and Haas security personnel Recreational boaters and water skiers

in the assessment, to risks

The results of ENVIRON's evaluation of the potential public health risks associated with chemicals believed to have been disposed of at the Bristol Landfill are summarized in Table 1-7. As indicated in the table, no upperbound cancer risks in excess of 10-6 (i.e., in excess of one in one million persons exposed) were estimated from landfill chemicals for any receptor population. The risks presented in Table 1-7 are highly conservative, since they are based on maximum detected concentrations in groundwater, BTA soil and waste, and dredged material, and the assumption that individuals in the receptor population reside in the area for their entire lifetime (approximately 70 years), using the Delaware River as a primary source of domestic water, fish, or recreation (swimming and fishing).

For non-carci nogens, an acceptable daily Intake (ADI) level was estimated on the basis of a threshold exposure level, below which it is believed that exposure will have no effect and above which adverse effects are possible. For carcinogens, a unit cancer risk (UCR) was calculated, which represents an upperbound estimate of the risk of developing cancer from exposure to one unit of the carcinogen (usually 1 mg/kg of body ADIs and UCRs developed by ERA Otherwise, ADIs and UCRs were developed by using applicable toxicity data and applying the methodology generally used by ERA.

Rotential human receptors which were modeled in the assessment were as fol lows:
Dirt bike ridersOutside contractors at the BTSTR siteLocal residents who use the Delaware River as their domestic water supplyLocal fishermen who fish in the Delaware River and their familiesRecreational swimmers

Rotential human receptors were identified which could be Impacted directly (onsite) or indirectly (offsite) by releases from the landfill. These receptors were selected on the basis of site location and uses, surrounding facilities and uses, and groundwater hydrogeology.

Other potential human receptors were not modeled because their risks were judged to be less than or equal calculated for the receptors listed above. They were as follows:
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With the exception of outside contractors at the BTSTP site, all Maximum Dally Dose/Acceptable Dally Intake (MDD/ADI) ratios were less than 1, Indicating that non-carci nogen 1c effects would not be expected for onsite dirt bikers or local residents who use the Delaware River as their domestic water source, or for fishing or swimming.

In a worst-case analysis. It was determined that If an Individual was to spend 70 years of his life In the Bristol-Croydon area, engaging In all activities assessed (I.e., dirt biking on the Bristol Landfill as a teenager and using the Delaware River as a source of fish, domestic water, and recreation), the potential exposure to contaminants believed to have been disposed of at the Bristol Landfill would pose an upperbound lifetime cancer risk of approximately 3 to 10-6 (three excess cancers In one million exposed), and no excess of risk of non-carci nogen1c effects. Given the low probability of this scenario and, more Importantly, given that this risk assessment has Incorporated many assumptions about toxicity and exposure that would tend to overestimate actual health risks. It was concluded that the Bristol Landfill does not pose a significant risk to public health, even If no remedial measures are Instituted.

Exposure to contaminants by unprotected outside contractors at the BTSTP site was determined to represent potential unacceptable risks. These risks were based on a hypothetical exposure scenario In which an unprotected worker contacted residual wastes during manual excavation of material around tanks and pipes. ENVIRON developed subchronic ADIs, based on occupational threshold limit values (TLVs), to which potential dally doses from dermal absorption. Ingestion, and Inhalation of contaminants In residual waste were compared. The estimated dose that would result from potential Inhalation and dermal absorption of 2,4-d1methyl phenol during such work activities was significantly greater than the subchronic ADI for this chemical, which suggests a potential risk of non-carcinogenic effects. As noted In the March 1988, "Public Health and Environmental Risk Assessment Of the Rohm and Haas Bristol Landfill", It Is therefore recommended that these Individuals be properly protected If there Is a potential for contact with any residual Rohm and Haas waste materials.

An assessment of the risks associated with background constituents (I.e., compounds Indigenous to the Pennsylvania area) detected at the Bristol Landfill, but never used by Rohm and Haas In Its chemical processes or disposed of at the Bristol Landfill were evaluated separately because they are not attributable to the landfill but to background. The background constituents that fell Into this category were arsenic, boron, and nickel.
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As Indicated In Table 1-8, all MDD/ADI ratios for these background constituents were less than 1, suggesting no associated Increased risks of non-carcinogenic effects. For all scenarios Involving exposure to modeled background contaminant concentrations In the Delaware River, the background contaminant to which the upperbound cancer risk can be attributed Is arsenic. It should be noted the maximum detected concentration of arsenic In onsite groundwater (from which Hog Run Creek and Delaware River concentrations were modeled) was substantially lower than the current ERA maximum contaminant level <1.e., maximum concentration onsite = 24 ppb; ERA Maximum Contaminant Level CMCL] ■= 50 ppb). Furthermore, these assessments were based upon the current ERA unit cancer review and may represent an over-estimate of arsenic's cancer potency; and, for fish uptake, upon a bioconcentration factor recommended by ERA (USERA 1986d>, which scientific evidence suggests to be an overestimate by a factor of 4 or more (USERA 1980, 1981).

ENVIRON also performed an assessment of potential risks to environmental receptors of contaminants. Specifically, the environmental risk assessment focused on potential Impacts on freshwater aquatic life In the The methodology used to assess risks to environmental comparable to the "safety factor" approach for In the human health risk assessment, and Is
Delaware River, receptors was comparable to the "safety non-carci nogens used In the human health risk consistent with methodologies applied by various ERA program offices. The methodology Involves a comparison of acceptable concentrations (ACs) for aquatic species (based on Identification of the lowest effect concentration for each chemical to which appropriate uncertainty factors are applied) with the modeled concentration (MC) In the Delaware River. Chemicals for which modeled concentrations (I.e., chemicals with MC/AC rations are less than one) are considered not to pose a risk to aquatic life.

Specifically upperbound risks due to background constituents never disposed of at Bristol Landfill did not exceed 1 x 10-6 for dirt bike riders, outside contractors at the BTSTR site, local residents who use the Delaware River as their domestic water source over a 70-year lifetime, local fishermen who Ingest and are dermally exposed to Delaware River water during this activity. Individuals who consume fish caught In the Delaware River as their entire lifetime source of fish, or Individuals who swim In the Delaware River throughout their lifetimes.

In the assessment, concentrations In the Delaware River were based on maximum groundwater loadings to the river and surface water modeling results. Assessments of environmental risk were conducted for modeled river concentrations at a depth of 6 feet and at 500 feet from the bank.
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Therefore, for at least these two inorganic compounds, it would appear that modeled concentrations In the Delaware River are not likely to have adverse effects on the aquatic life on or In the vicinity of the Bristol Landfill.
In summary, the environmental risk assessment suggests that five chemicals associated with the Bristol Landfill could pose adverse Impacts on aquatic life In the Delaware River at a 6-foot depth. Immediately off the site, but not at concentrations modeled further out In the river. Given the many conservative assumptions Incorporated In this assessment, the likelihood of significant adverse effects on aquatic life in the Delaware River associated with the Bristol Landfill Is expected to be minimal.

The results of the environmental risk assessment Indicate that at 500 feet from the bank, modeled concentrations In the Delaware River for all chemicals detected In groundwater beneath the landfill and for which aquatic toxicity data were available should present no risks to aquatic life <1.e., MC/AC ratios were less than one for all modeled chemicals). At a depth of six feet, however, MC/AC ratios were greater than one for five of 69 modeled chemicals: b1s(2-ethy1hexy1) phthalate, mercury, manganese, 2,5-cyclohexad1ene-l,4-d1one and tetraethyl di phosphoric acid, were only tentatively Identified In groundwater beneath the landfill. The results of this analysis suggest that some degree of environmental risk may be associated with these chemicals In the Delaware River. For these five chemicals, modeled concentrations at a 6-foot depth In the river exceeded the acceptable aquatic concentrations by 2- to 19-fold.
The finding of chemicals with MC/AC ratios greater than one should be Interpreted In light of the conservative assumptions used in the current environmental risk assessment. Uncertainty factors applied to data for the most sensitive aquatic species tested are believed to be conservative, and would tend to overestimate, rather than underestimate, . risk to aquatic species. More Important, concentrations modeled In the Delaware River were based on maximum loading estimates and low-flow conditions, both of which would overestimate typical river water concentrations. The assessment also assumed chronic exposure to these conservatively modeled concentrations. For most aquatic species, exposures to modeled concentrations at a 6-foot depth would likely be brief. It Is also Important to note that available monitoring data for the Delaware River show that modeled concentrations of manganese and mercury, even at a 6-foot depth, are within the range of background concentrations found in the Delaware River.
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There will be no harmful Impact on drinking water, Delaware River, or fish attributable to the landfill.

inhale or dermally come in contact with it.
As a result of these exposure conditions the following site-specific objectives for selected remedies were developed by Rohm and Haas:

The ERA objective of a Corrective Action Program at a hazardous waste management facility is to evaluate the nature and extent of the release of hazardous waste or constituents; to evaluate facility characteristics; and to identify, develop, and implement the appropriate corrective measure or measures adequate to protect human health and the environment (Reference: OSWER Directive No. 9902.3, November 14, 1986). Site and regional conditions will influence the selection of remedial objectives necessary to meet the Corrective Action requirements.

As part of the development of a risk assessment for the Bristol Landfill a number of pathways of human exposure to contaminants associated with the site were identified. The most significant exposure mediums were Hog Run Creek and the Delaware River, which are the immediate receiving bodies of all groundwater which flows beneath the site. Rohm and Haas waste materials previously present on the soil surface at the BTSTP have been removed and exposure to waste remaining at this site can occur only during excavation actions required to repair/replace below grade piping or structures. Additionally, laboratory analytical data and the risk assessment have Indicated that the dredge material (spoil) which covers the landfill surface does not pose a risk to humans who might Ingest,

The selected remedy will achieve long-term performance that the community and environment are not subject to unacceptable risk.

Contamination at the Rohm and Haas landfill site and at the BTA site is attributed to waste materials present both within the saturated (groundwater) and unsaturated subsurface zones. A small amount of waste material is present on the soil surface within landfill Section C; no waste material is present on the soil surface in landfill Sections A and B or at the BTA site. Contaminants in groundwater have been identified as consisting of various VOCs, predominantly benzene, toluene, xylene, ammonia, iron, manganese, total dissolved solids, and other trace organic compounds Including acid extractables, and pesticides. The groundwater contaminants are, however, specific to an individual landfill section or to the BTA site, depending upon the deposited waste characteristics.
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Ammonia levels In Hog Run Creek will be controlled to meet proposed regulations for protection of fish.

Persons walking on the landfill perimeter will breathe air meeting AMS air quality guidelines.

The objective to achieve long-term performance was established to ensure that the community and environment will not be subjected to unacceptable risk both at the present time and In future years.

The objective to protect persons walking on the landfill perimeter who will breathe air meeting AMS air quality guidelines was developed so that workers from adjacent Rohm and Haas property or from non-Rohm and Haas property, and members of the neighboring community would not be subjected to noxious or toxic emissions from the landfill.
The objective that no wastes will be exposed at the surface was developed to ensure that anyone who knowingly or unknowingly gains access to the landfill will not be at risk due to any exposed Rohm and Haas waste materials.

EPA's objective In an RCRA Corrective Action Is, to the extent practicable, to eliminate significant releases from Solid Waste Management Units (SWMUs) contributing to environmental contamination, and to cleanup contaminated media to a level consistent with potential

The objective to protect water resources by ensuring that there will be no harmful Impact on drinking, water, the Delaware River, or fish attributable to the landfill was established to prevent the migration of contaminants from site groundwater In concentrations which would result In significant risk to public health or to the environment. As a result, specific corrective measures objectives. Include the containment or treatment of contaminants onsite and/or removal of contaminants from the site. To establish the criteria for treatment of the groundwater, the groundwater beneath the site has been classified In accordance with the Final Draft Guidelines for Groundwater Classification under the EPA Groundwater Protection Strategy (December 1986) as a Class II aquifer.

The objective that ammonia levels In Hog Run Creek will be controlled to meet proposed regulations for protection of fish was developed to ensure that ammonia concentrations present In the groundwater beneath the landfill site will be controlled and/or eliminated such that applicable EPA and Pennsylvania Department of Environmental Resources (PADER) criteria for ammonia In tidal creeks are achieved.
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Air - Would be cleaned up to levels similar to soil <i.e., based on future site use), but corrective action involving ambient air would involve source controls, not actual cleanup of the contaminated air itself.

Based on the above approach, ERA has proposed the following cleanup levels for specific media:

Cleanup levels for non-carci nogens are set at a level at which adverse effects to human health or the environment would not be expected to occur.

among every 10,000 (i.e. 10,000,000 (i.e., 1 x '

future, as well as current, uses (Reference: ERA Rroposed Rule - Corrective Action For Solid Waste Management Units at Hazardous Waste Management Facilities, May 11, 1988). At this time, ERA has not established specific cleanup levels for different hazardous constituents in each medium. Instead, cleanup levels are to be determined as part of the remedy selection basis, on a case-by-case basis. However, the recommended cleanup must achieve protective levels for future as well as current site uses. Currently, the ERA has proposed the following general guidelines:

Surface Water - Would be cleaned to levels consistent with its potential uses; that is, releases to surface water should be remediated to levels consistent with potential uses of the receiving body.

one additional X 10~5) people • are

Soil - Would be cleaned up to levels consistent with plausible future patterns of use.

Rotentially drinkable groundwater would be cleaned up to levels safe for drinking throughout the contaminated plume, even if the water were not actually being consumed. Where MCLs set under the Safe Drinking Water Act are available for specific contaminants, these limits will be used; otherwise, levels would be set within the above proposed protective range Alternate levels (i.e., alternative concentration limits or ACLs) protective of the environment would be set for undrinkable water, such as Class III aquifers.

Cleanup levels for cancer-causing contaminants must fall between the risk range of no more than cancer case among every 10,000 (i.e., 1 « .v ,/ pc and one in 10,000,000 (i.e., 1 x 10-7) people who exposed.
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As determined by the remedial Investigations, all groundwater beneath landfill Sections A, B, and C and the BTA site, ultimately discharges Into either Hog Run Creek or the Delaware River.

Table 2-1 Is a summary of the current MCLs which have been established by ERA for a number of specific compounds. Also shown Is the range, based on analysis, which has been found for each of the listed compounds In groundwater beneath each of the three landfill sections (not Including Chemical Leaman) and the BTA site. As shown on the table, four compounds - benzene, 1,2-d1chloroethane, trichloroethylene, and vinyl chloride - detected In groundwater beneath the Bristol Landfill and BTA sites exceed current MCLs. These compounds do not exceed the established MCL In each of the landfill sections. That Is, In landfill Section C, results of groundwater monitoring Indicate that no compounds, with an established MCL, were detected at a concentration equal to or greater than the established limit.

At the Rohm and Haas landfill site, hazardous waste constituents have been Identified In groundwater, surface water and soil. Air monitoring data has not Indicated the presence of any hazardous constituents above current Philadelphia Department of Public Health, Air Management Service (AMS) guidelines, thus, this CMS will not address any remediation of the air medium.

The results of a public health risk assessment, did not Indicate any upperbound cancer risks In excess of 10“® for any Identified receptor populations, for constituents Identified as being discharged, through seepage or groundwater movement from the landfill (Reference: "Rohm and Haas Bristol Landfill - Remedial Investigation Addendum," March 1988). Routes of exposure considered Include dermal and Ingestion of water from Hog Run Creek and dermal. Ingestion and Inhalation of water from the Delaware River, for the Identified receptor populatlon(s). An environmental risk assessment which focused on potential Impacts to freshwater aquatic life In the Delaware River under low flow and maximum contaminant loadings did Indicate at a depth of 6 feet, ratios of modeled concentrations (MC) to acceptable concentrations (ACS) were greater than one, for five of the 69 modeled chemicals. Thus, according to the current EPA Corrective Action guidelines, the risk of exposed human populations to groundwater released from the landfill Is acceptable. For exposed environmental populations there exists only a.small potential risk which may be acceptable due to the very conservative nature of the risk analysis. These calculated risks were based on concentrations of landfill constituents observed In the groundwater over the past 5 years. Should the concentrations Increase, the calculated risk may or may not be acceptable. Thus, the CMS will address the elimination and/or control of the release of groundwater from beneath the landfill and treatment prior to final discharge. This objective correlates with EPA's overall objective.
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Regarding surface soil, landfill Sections A, B, and C are currently covered with several Inches to several feet of soil obtained from the adjacent dredged material basin. In landfill Section C a small portion of the site has waste material present at grade; Immobile and Inert dried polymer Is present where two shallow evaporation beds formally existed. Results obtained from the analysis of several samples of the dredged material were summarized In BCM's July 1987, "Waste Removal Project." The results of the public health and environmental risk assessments did not Indicate any upperbound cancer risks In excess of 1 x 10"6 for any Identified receptors who would come In contact with the landfill surface soil. Thus, for landfill Sections A, B, and C, remediation of subsurface soil contamination will not be addressed.
At the BTA site all surface sol 1 contamination was remediated through the 1986-87 soil excavation projects. Subsurface soil contamination Is the result of burled Rohm and Haas waste materials. As Rohm and Haas cannot control the future use of this site and due to the known limited extent of waste materials remaining at the site, subsurface soil remediation will be addressed In this CMS. It should be noted, however, that due to In-place structures and piping, some waste material Is potentially Inaccessible. Therefore, as determined by the public health assessment, the final recommendation for remediation of subsurface soil at the BTA site will be based on potential receptors and protection from contact
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landfill underneath the river, because no significant levels of risk were offsite receptors during the risk assessment.
Response actions considered applicable to the specific site problems Identified above are as follows:

1.2.3.4.5.6.

The response actions will address site problems Identified In the site Investigations as follows:

Precipitation InflItrating/percolating through the site and Its resulting contribution to leachate generation

Surface Water ControlsGroundwater Controls Waste and/or Soil Removal In Situ TreatmentGroundwater Collection and Treatment Subsurface Containment Controls

Alternative drinking water supplies and relocation of receptors were not considered applicable response actions based on data gathered during the site Investigations and Information presented In the risk assessment. All municipal wells located within the study area are upgradlent or beyond the Influence of the landfill and are, therefore, not affected. Wells located on the east side of the Delaware River are not affected, since It has been determined that groundwater does not flow from the Relocation of receptors Is not necessary. Identified for onsite or

Release of contaminated groundwater and seepage to Hog Run Creek and the Delaware River

Potential release of drummed waste materials Into soil and groundwater

Based on the Corrective Measures objectives outlined In the preceding section, a listing of potential response actions was developed, actions would reduce and/or eliminate the release of contaminants from landfill Sections A, B, and C and minimize, to the extent possible, exposure to Rohm and Haas waste materials at the BTA site.of this section Is to Identify the various technologies available under each potential response action, and to evaluate their effectiveness at achieving one or more of the remedial objectives.

Surface soil contamination In landfill Section C; subsurface soil contamination at the BTA site
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"No Action" is considered for all landfill sections and at the BTA site. In landfill Sections A and B, the No Action alternative involves leaving site conditions as they currently exist and implementing a 30-year groundwater monitoring plan. In Landfill Section C, the No Action alternative is identical, with the addition of a floodwall installed at the 100-year flood elevation to prevent flood waters from eroding and transporting wastes from Section C.

The remaining sections of this chapter address the potentially feasible technologies within each technology category, with particular attention given to site-specific applications. Section 3.7 describes the technology screening process summarized in Table 3-4. The screening process was used to reduce the number of potentially feasible technologies to those most appropriate and technically capable of remediating problems at the landfill. Only those remedial action technologies that are screened as being most appropriate are further considered for the synthesis of remedial strategies and alternatives.

Table 3-1 shows a comparison of general response actions with site problems. Within each general response action depicted on Table 3-1 are numerous technologies that have the potential to remediate specific site conditions in one or all landfill sections.

Control of surface water is accomplished through containment, diversion, and collection methods designed to minimize contamination of surface waters, prevent surface water infiltration, and prevent offsite transport of surface waters that have been contaminated. Effective control of surface water may include a combination of several technologies. Surface water controls which will be considered in this study are capping, swales, grading, levees and floodwalls, and revegetation. Because surface water control technologies installed in one landfill section or at the BTA site will not affect surface water in the other sections, these technologies can be applied to one or all landfill sections.

A comprehensive review of these technologies was made to select potentially feasible technologies within each appropriate category that address specific site conditions. Potentially feasible technologies and their intended purposes are presented in Table 3-2, and were selected based on an engineering evaluation of their previous successful use and appropriateness for remediating problems at the Rohm and Haas or BTA sites. Innovative technologies, such as bioreclamation, chemical treatment, and vacuum extraction, have some potential for possible incorporation into remedial activities at the Rohm and Haas landfill.
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A synthetic membrane/sol1 cap would be constructed by first placing a 6-1nch buffer layer of common fill on the prepared surface. Next, a 60-m11 HOPE flexible membrane liner (FML), underlain by geomembrane, would be placed on the fill, necessary to protect the FML from abrasion, over

Capping entails the placement of one or more cover layers between the existing surface of the site and the environment. The primary purpose of an Impermeable cap Is to minimize surface water Infiltration to burled wastes and the subsequent generation of leachate. However, permeable soil caps may also be used to provide a separation between waste materials and the surface and as a medium for vegetation. Prior to capping, all obstructions must be removed from the existing surface and the surface must be graded to promote adequate drainage. Capping Is often performed with groundwater controls to manage the migration of contaminant plumes. Design standards for surface caps will vary, depending on the regulatory status of the facility to be capped. The most stringent standards are those found In the RCRA regulations (Section 40 CFR 264/265) and In the Pennsylvania Hazardous Naste Management regulations (Section 75.264). Four types of caps will be considered for the Rohm and Haas landfill sections: a synthetic membrane/sol1 cap, a clay/ soil cap, a double barrier cap, and a soil cap. These cap designs may be applied separately to one or all landfill sections. Each design Is Illustrated In Figure 3-1. As the Rohm and Haas landfill contains a minimal amount of biodegradable waste materials, an extensive gas venting system will not be required. However, as venting Is required for any Impermeable cap, several gas vents will be Installed In each of the three landfill sections through the liner system. The effectiveness of each of the proposed capping systems was evaluated using a computer model, results of which are discussed In Section 3.2.1.5.

Special care must be taken during the Installation of a synthetic to ensure that the seams of the liner have been Complete field testing and certification for each Leakage would be difficult to detect and locate once the soil cover has been applied. However, If properly Installed and maintained, a synthetic membrane/sol 1 cap Is an effective cap design.

Next, (FML), underlain by 120-mll The 120-mll geomembrane Is A "geonet" would be placed the FML to provide drainage for surface water which percolates through the cap to the FML. Eighteen.Inches of common fill would be laid over the geonet, and a final 6-1 nch layer of topsoil would be laid and A synthetic membrane/sol1 cap Is shown on Figure 3-1, Detail

membrane/sol1 cap adequately sealed, weld would be required.

As Rohm and Haas does not own the BTA site and therefore cannot control future site use, capping will not be considered as an applicable technology for the BTA site.
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3.2.1.2 Clay/Soll Cap

3.2.1.3 Double Barrier Cap

A clay layer underneath the liner

3.2.1.4 Soil Cap
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Geomembrane liners are However, aging and wear
Although this type of cap Is the most difficult and expensive to Install, It Is also considered to be the most effective. Initially Impermeable If Installed correctly.can result In punctures and leaks along seams which would provide a significant pathway for percolation and subsequent leachate generation unless a secondary barrier Is present.would provide additional protection.

A double barrier cap consists of a minimum 50-m11 HOPE liner as a primary barrier layer, and a 1-foot layer of compacted clay as a secondary barrier layer. After site preparation, a 6-1nch buffer layer of common fill would be applied. Next, a 1-foot layer of compacted clay followed by a 60-m11 HOPE FML would be applied to the fill layer. A drainage layer consisting of 1-foot of sand would be placed over the FML, along with a geotextile filter fabric to prevent voids In the sand from filling with the soil above. Finally, 18 Inches of common fill and a 6-1 nch layer of topsoil would be applied and vegetated.

The soil cap which consists of 18 Inches of common fill and a 6-1nch layer of topsoil. Is In effect only a cover for any waste which may be exposed on the landfill surface. The soil cover, while effective In preventing exposure of waste materials, does not however significantly reduce the amount of percolation Infiltrating a site. Maintenance of a soil cover Is easily accomplished. The soil cover would also be vegetated to significantly reduce potential soil erosion.

A clay/soll cap would consist of five layers, as Illustrated In Figure 3-1, Detail 2. After site preparation, a 6-1nch buffer layer of common fill would be applied. Next, a 2-foot layer of compacted clay with a maximum In field permeability of 1 x 10~7 centimeters per second (cm/sec) would be laid. This layer would be covered by a 6-1nch sand drainage layer and a geotextile filter fabric. The filter fabric Is necessary to prevent the overlying soil from filling the voids between the sand and Inhibiting drainage. Finally, 18 Inches of common fill and 6 Inches of topsoil would be applied and revegetated.
Clay/soll caps are difficult to. Install, since field testing would be required to confirm compaction for a maximum permeability of 1 x 10-^ cm/sec. Also, maintenance costs associated with a clay/soll cap may be higher than those for a synthetic membrane/sol1 cap, since clay Is prone to settling and cracking due to wet or dry climatological cycles. Once breaches and cracks In the clay are located, repairs would also be more difficult than for a synthetic membrane/sol1 cap.
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reduction in Infiltration to the buried wastes was obtained, percent reduction values are listed in Table 3-3.

Although the difference between the amounts of percolation through a synthetic membrane/soi1 cap and a clay/soil cap appears to be Insignificant (0.1 inch/yr), the choice of the former would result in 1 gallon less percolation per 16 square feet of surface area. If an area as large as Landfill Section A is considered, the use of a synthetic membrane/soil cap instead of a clay/soil cap would result in a 125,000-gallon decrease in the yearly volume to be treated.

"The Hydrologic Evaluation of Landfill Performance (HELP) computer program is a quasi two-dimensional hydrologic model of water movement across, into, through, and out of landfills. The model accepts climatologic, soil, and design data and utilizes a solution technique that accounts for the effects of surface storage, runoff. Infiltration, percolation, evapotranspiration, soil moisture storage, and lateral drainage. Landfill systems including various combinations of vegetation, cover soils, waste cells, special drainage layers, and relatively impermeable barrier soils, as well as synthetic membrane covers and liners, may be modeled. The program was developed to facilitate rapid estimation of the amounts of runoff, drainage, and leachate that may be expected to result from the operation of a wide variety of landfill designs.

The main goal in using the model was to determine the average annual percolation which might occur through the various covers to the waste. Computed percolation values from four capping alternatives were compared to percolation resulting from existing site conditions, and a percent These

The Hydrologic Evaluation of Landfill Performance (HELP) computer model was used to simulate the reductions in infiltration to the underlying waste material which would be achieved with the four capping/covering alternatives. The HELP program was developed by the U.S. Army Corps of Engineers (COE) for the EPA and is accepted as a tool for modeling purposes. A description of the HELP model is best explained in the user's guide:

The synthetic membrane/soil cap was modeled initially with a Leakage Factor (LF) of 0.00001; i.e., 0.001 percent of water which reaches the membrane percolates through leaks in the liner. A more conservative LF of 0.001 was used in a second simulation. Using this conservative LF, the synthetic membrane/soil cap was exceeded in effectiveness only by a double barrier cap consisting of a synthetic membrane and 2 feet of clay.

The model, applicable to open, partially closed, and fully closed sites, is a tool for both designers and permit writers (The Hydrologic Evaluation of Landfill Performance (HELP) Volume 1. User's Guide for Version 1 EPA/530 SW-84-009 June 1984)."
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3.2.2.1 Swales
Swales are linear depressions which would be placed along the perimeter

3.2.2.2 Grading

3.2.2.3 Levees and Floodwalls
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prevent erosion, prevent erosion

differential settling.layer.to prevent drying and erosion.

intercept runoff coming off the landfill, swales are well established techniques conjunction with capping and grading, excavated with a backhoe.

Diversion and collection of surface water may be required with any remedial alternative, but would be especially important if capping or excavation Is chosen as the final corrective measure. Control stormwater Is necessary to minimize pooling of surface water and to promote proper runoff. Hog Run. Creek and the Delaware River are the receiving waters for surface water diversion techniques.

Grading Is the mechanical altering of the relief of the site to manage surface water Infiltration and runoff while controlling erosion. The techniques and equipment used in grading are well established and widely used in all forms of land development. Grading is typically performed prior to the installation of a cap to reduce ponding and subsequent Grading is also performed for the top soil A vegetative cover should be established as quickly as possible

Additionally, the HELP model assumes ideal installation and performance of the caps and does not consider aging and wear. Since additional maintenance is required for a clay/soil cap as compared to a synthetic membrane/soil, a synthetic membrane/soi1 cap would probably be more effective over the lifetime of site remediation. The clay/soil cap and soil cap alone will not be considered for further evaluation.

of the site to prevent stormwater runoff from entering the landfill and “ Design and construction ofand could be performed in The initial trench would be Channel bedding consisting of crushed stone or traprock would then be laid, and the side slopes would be revegetated to Temporary check dams may be required initially to and allow establishment of vegetation. Subsequent maintenance of vegetation could include periodic resodding, remulching, and fertilizing.

Levees are earthen embankments that function as flood protection structures in areas subject to inundation from tidal flow or riverine flooding. Levees create a barrier to confine floodwaters and to protect materials and structures behind the barrier. They are generally constructed of compacted Impervious fill and often require special structures to drain the area behind the embankment. To provide adequate flood protection, levees should be constructed to a height capable of containing a 100-year frequency flood. Floodwalls serve the same purpose as levees, but are constructed of concrete.
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Containment barriers or low permeability cut-off walls are Installed underground In order to Isolate and/or Inhibit groundwater flows. They may be applied either to divert uncontaminated flows around known points of contamination or to contain contaminated flow systems from further migration. Four types of physical containment barriers are available and

At the Rohm and Haas landfill, a levee or floodwall would be necessary on the southern and western boundaries of Landfill Section C to prevent the Delaware River and/or Hog Run Creek from encroaching Inward to Its 100-year flood elevation of 11.1 ft MSL. A levee or floodwall would be necessary at this location unless waste materials burled In the portion of Landfill Section C which Is below 11.1 ft MSL are excavated.

Vegetation establishment Is done after capping and grading to decrease wind and water erosion and contribute to the development of a naturally fertile and stable surface environment. A systematic vegetation establishment plan Includes selection of suitable plant species, seedbed preparation, seeding/planting, mulching and/or chemical stabilization, and fertilization maintenance. Prior to revegetation, adequate grading beneath clay or synthetic barriers must be ensured to prevent swamping of cover soils and subsequent anaerobic conditions. Maintenance requirements Include application of fertilizers and herbicides and periodic mowing.

Control of groundwater contamination Is accomplished by one of four objectives: (1) containment of a plume; (2) removal of a plume after the source of contamination has been remediated; (3) diversion of groundwater to prevent clean groundwater from flowing through contaminated material; or (4) prevention of leachate formation by lowering the water table beneath the source of contamination. Groundwater controls which will be considered In this study are (1) physical containment barriers, which are constructed underground to divert groundwater flow and/or Isolate contaminated groundwater, and (2) pumping and hydraulic barriers which are used to extract groundwater for treatment or to alter the direction of groundwater movement. Although control technologies applied to one landfill section may affect groundwater flow In other sections, the effects are additive. Therefore, each control technology can be discussed separately as It applies to a single section, and a combination In which different control technologies are used In each section may be chosen for maximum overall effectiveness. This option Is effective assuming that the pipe leakage discussed In Section 1.1.4 Is corrected. The following sections describe the types of physical containment barriers available.
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Grout curtains are Installed by boring a series of holes In a wall curtain-1 Ike pattern and pressure-injecting a grout compound Into the The grout fills the voids In and around the borings, forming a

At the Rohm and Haas site several factors Identified during the RI exist which would minimize the effectiveness of a grout curtaInCs). Contaminated groundwater beneath the landfill Is restricted to the upper or shallow aquifer above a weathered schist or bedrock-type material. Thus, any type of grout curtain would need to be Installed In the overburden material which Is characterized by poorly sorted sands, gravels and cobbles, thereby requiring an enormous number of borings to obtain of continuous curtain. Also grout curtains tend to vary In thickness or width which might be a problem In those areas of the Rohm and Haas landfill where tidal fluctuations In groundwater levels vary on a dally basis. Areas of narrow grout thickness may not withstand over time the continual change In hydraulic head. For these reasons, the use of a grout curtain Is not feasible at the Rohm and Haas site and will not be evaluated any further.

the effectiveness of vertical containment barriers The modeling methodology and results are discussed In Section

borings.zone of low permeability, which reduces groundwater flow' through the site. Grout curtains are typically difficult to Install due to the likelihood of failure In achieving a continuous barrier. Noncoalescence of grout pods In adjacent holes and grout shrinkage allows gaps In the curtain which can enlarge rapidly by piping or tunneling If a sufficient hydraulic gradient across the wall Is present. Also, grout curtains are many times more costly than slurry walls. The greater the non-homogeneIty of the subsurface zone, the greater the number of borings are necessary to form a continuous barrier.

will be considered: grout curtains, slurry walls, steel sheet piling, and bottom sealing. The first three types are vertical barriers that act as Impermeable walls and are established engineering/constructlon technologies. The fourth type, bottom sealing. Is a new technology which Is used to form an Impermeable bottom barrier beneath the site. The listed groundwater barrier options are considered for remediation In all three of the landfill sections. As shown on Figure 1-14, the remaining Rohm and Haas waste material located at the BTA site Is sporadic In Its location or presence. Thus, physical containment barriers are not considered a feasible technology for the BTA site. The objectives for utilizing physical barriers at the site would be to contain all contaminated groundwaters onsite thereby reducing and/or eliminating any seepage Into Hog Run Creek or the Delaware River. Placement of a subsurface barrier would also, divert upgradlent or uncontaminated groundwater around the site, allowing It to discharge directly to Hog Run Creek or the Delaware River. Typically containment barriers are only one element In a remediation scheme; groundwater pumping and treatment or placement of an Impermeable cap are usually the other elements. A three-dimensional finite difference groundwater flow model was used to evaluate the effectiveness of vertical containment barriers at the landfill.3.3.1.5.
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Slurry cutoff walls consist of subsurface trenches excavated to the bedrock Interface and subsequently filled with Impermeable slurry, slurry, typically a sol 1-bentonite or cement-bentonite mixture, acts to hydraulically shore the trench, and, at the same time. It forms a filter

Slurry trench Installation Is performed by excavating a 2- to 4-foot-w1de trench down to the underlying bedrock or another low permeability subsurface formation, while maintaining the excavation full at all times with a slurry. The trench operation advances by progressive excavation of the trench at one end and progressive backfilling of the trench at the other end. Slurry trench cutoff walls can be Installed In highly and unstable and non-homogenous soils similar to Rohm and Haas, and construction can be performed with few complications. A standard hydraulic backhoe can be used to excavate to depths of 50 feet; larger extended models are available to reach up to 80 feet In depth. At the Rohm and Haas landfill, bedrock was encountered at a maximum depth of 55 feet which occurred In the eastern corner of landfill Section A. Laboratory testing of the weathered schist material, present beneath the various landfill sections. Indicated that the permeability of undisturbed samples ranged from 1.6 x 10-4 cm/sec to 2.1 x 10-7 cm/sec. Further In field testing of the bedrock material located In the areas where a slurry wall might be Installed needs to be conducted, however, the preliminary data strongly suggests that this groundwater control method Is feasible at the Rohm and Haas site. Appendix B of this document contains the results of a study conducted to assess the feasibility of Installing a slurry cut-off wall around landfill Section B.conducted by Woodward-Clyde Consultants concluded that a cut-off wall Is feasible for the containment of landfill Section B, pending the results of additional field and laboratory testing.
Vibrating beam Installation Is performed by driving an I-beam to the desired key-in depth using a vibratory hammer. As the beam Is removed, a slurry mixture Is Injected under high pressure near the base of the beam. The beam Is then reinserted at a location which overlaps the last section. By repeating the process, a continuous low-permeability cutoff wall Is achieved. The great advantage of this Installation technique Is that It can be performed In tight quarters, since only enough space for the crane Is necessary. Disadvantages of the technique are the likelihood of encountering deviations In the alignment of the beam at great depths and the difficulty of penetrating soils with a high percentage of boulders and cobbles. Because the soils at the Rohm and Haas landfill contain numerous and large cobbles and because slurry trench construction Is highly feasible, vibrating beam slurry walls will not be further considered In this analysis.

cake on the trench walls to prevent fluid losses Into the surrounding soil. Two Installation techniques are currently used: the slurry trench method and the vibrating beam method.
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In addition the laboratory testing aids in determining the long-term compatibility of the slurry mixture in contact with the landfill leachate.

The composition of the wall, either soil-bentonite or cement-bentonite, will be determined through laboratory testing utilizing onsite soil and groundwater samples. The purpose of the laboratory testing procedures is to determine the suitability of onsite soils such that the final slurry mixture will have a permeability range of 1 x 10-5 cm/sec to 1 x 10-8.

Bottom sealing is a relatively new technology which involves placing an impermeable horizontal barrier in the unsaturated zone beneath a site to minimize downward migration of wastewater and/or leachate. Grout is injected through specially designed nozzles which are introduced into the unsaturated zone above the water table, and creates a barrier by filling the voids and fractures in the soil near the mouth of the nozzle. The effectiveness of this type of barrier depends on the ability of the grout material to penetrate and fill these void spaces, and on the thickness of the final barrier. Confirmatory field testing would have, to be conducted to evaluate the adequacy of the developing barrier, and underground obstructions and void channels could seriously impair the integrity of the resulting wall. At the Rohm and Haas site, waste materials are present both at the interface of the unsaturated and saturated soil zones and within the saturated zone, in all three landfill sections. Thus, bottom sealing is not a feasible technology and is eliminated from further screening.

Due to the expected high percentage of cobbles present in the overburden soil, samples of soil from the adjacent onsite dredge material basin will also be included in the laboratory testing. This material may be more suitable for the slurry mixture. .

Steel sheet piling cutoff walls consist of interlocking steel or concrete which are sheets driven through the overburden into the bedrock. Installed perpendicular to the groundwater flow, they form an effective physical barrier to overburden groundwater flow systems. Construction proceeds by assembling the pilings at their edge interlocks before they are driven into the ground and then using a drop hammer or a vibratory hammer to drive the pilings a few feet at a time over the entire length of the wall. Like vibrating beam slurry walls, steel sheet piling is difficult to install in rocky soils. Even if enough force can be applied to Insert the piles through cobbles, damage to the pilings would probably render the wall an ineffective groundwater barrier. Therefore, steel sheet piling will not be retained for further evaluation.
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Discrete alternatives which were simulated are:

Section A (with cap)
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the water table mound, repaired prior to the implementation of any groundwater controls.

Section B Section B (with cap)

(Field For this

Each group of alternatives was simulated with and without the assumed pipe leakage located adjacent to landfill

Great difficulty was encountered simulating the water table mound near Section A which is believed to be caused by pipe leakage. evidence for pipe leakage is discussed in Section 1.1.4.) reason, the results discussed in this section were obtained by excluding It was assumed that the pipe leakage would be

The effects of installing various remedial alternatives consisting of caps and vertical containment barriers at or beneath landfill Sections A, B, and C were evaluated using the USGS MODFLOW three-dimensional finite difference groundwater computer model developed by McDonald and Harbaugh (1984). The model simulates a field of hydraulic head values from which groundwater flow directions and rates can be determined. The model was calibrated using average hydraulic head levels observed in monitoring wells over a 4-year period. A map of the June 1988 water table elevations is shown on Figure 1-4. Modeling methodology, simulations, and results are presented in Appendix C of this report. A detailed presentation on the calibration of this model was presented in the March 1988, "Bristol Landfill Remedial Investigation Addendum" report.

Partial cutoff wall in Landfill Section A (with cap) Complete cutoff wall in Landfill Cap only in Landfill Section A Complete cutoff wall in Landfill Complete cutoff wall in Landfill Cap only in Landfill Section C

Groundwater flow in simulations which did not include capping was only negligibly different from those which included capping. Although capping prevents almost all surface water from percolating vertically through to wastes, this amount of water is insignificant compared to the amount of groundwater which flows horizontally through the site from upgradient areas.
Simulations for Landfill Section A were run both including and excluding . remediation of the Chemical Leaman property. Results obtained by including Chemical Leaman were similar to those excluding Chemical Leaman, except that a larger area was affected.

I Section A. In addition, alternatives for landfill’Section A were simulated with and without the remediation of the Chemical Leaman property.



FINAL CMS
BCM

Groundwater Collection and Hydraulic Barriers3.3.2

treatment

41

000658

In addition to simulations of remedial alternatives In Individual landfill sections, simulations were run In which remedial alternatives In every section were combined. The most effective combination for Sections A and B Included a partial cutoff wall In Section A, a complete cutoff wall In Section B, and capping In all three sections. This alternative resulted In groundwater flow being diverted through landfill Section C. The additional simulation of a partial cutoff wall on the eastern boundary of Section C was effective for preventing groundwater flow through this area.

Simulations of a complete cutoff wall In landfill Section B resulted In an Increase of about 0.5 foot In the water table elevation on the upgradlent side of the encapsulated area. Changes In the water table would extend approximately 500 feet upgradlent, beyond which the change was predicted to be less than 0.1. foot. The water table level Inside the encapsulated area would become nearly flat at an equilibrium elevation that would depend on the water table elevations Immediately upgradlent and downgradient. Groundwater flow would be diverted through landfill Section C on the south and to Hog Run Creek on the north.

Hydraulic barriers are typically created through recharge of treated groundwater. Hydraulic barriers function by redirecting the groundwater flow toward the point of removal, thereby maximizing pumping rates and volumes, and preventing the outward migration of the contaminant plume. Hydraulic barriers are also used In conjunction with In situ technologies (discussed In Section 3.5), such as chemical treatment and bloreclamatlon, which Involve the Injection of reagents.

Groundwater collection Is performed to remove contaminated groundwater for treatment and/or to create a hydraulic barrier. Collection Is accomplished through the use of Interceptor drains, sumps, wells, or well points, and Is often combined with a physical containment technology (discussed In Section 3.3.1) to enhance the zone of Influence of the pumping system and minimize required pumping rates. Once contaminated water Is removed from the aquifer. It would be transported or pumped from the site for treatment, treated onsite and discharged to the Delaware River or returned to the landfill. (Groundwater treatment options are discussed In Section 3.6.)

Results of simulations for landfill Section A Indicated that most of the groundwater flow would be diverted around the western side of the landfill. The remainder would drain to Hog Run Creek. The partial cutoff wall resulted In a decrease In the water table elevation by about 3 feet In the central part of the landfill section. The full cutoff wall resulted In a decrease of about 4 feet In the central part of the landfill section.
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Avg. Aquifer Thickness (ft) No. of Hells Pumping Rates (gpm)Landfl 11 Section
10 20, and 20
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<10. <10 (based 
on results from 
1986/87 excavation 
dewatering)

pumping rates available aquifer coefficients.the feasibility of
the BTA site. The effectiveness of pumping In conjunction with containment barriers could not be calculated with the available data.

An evaluation of the feasibility of groundwater recovery In the absence of physical containment barriers was conducted for each landfill section. As presented In Appendix D, boring logs and water level measurements were reviewed and estimates were made for the pumping rates required to capture all groundwater flow through each landfill section. Groundwater pumping was estimated • ‘ ‘ ,listed below:

calculated using currently Before a final determination Is made as to the feasibility of any groundwater recovery technique, pumping tests must be performed In each of the landfill sections and at

An Interceptor drain Is constructed by excavating a trench, 3 to 4 feet wide, down to or below the water table along an axis perpendicular to the direction of groundwater flow. A perforated collection pipe would then be placed horizontally In the trench and covered with crushed stone. The pipe would be pitched to allow collection of contaminated water In a sump Installed at the end of the trench. A pump Installed In the sump would transfer water to the surface for treatment.
Interceptor drains would probably be an effective groundwater collection technique In each landfill section. Because of the proximity of the landfill to Hog Run Creek and the Delaware River, the use of pumping wells could result In the collection of clean surface water. Interceptor drains are passive collection systems which create a continuous zone of Influence In which groundwater In this zone flows towards the drain. The downgradient side (that side closest to Hog Run Creek or the Delaware River) would be lined with an Impermeable membrane to limit Influx of clean water from these surface water bodies.
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Hell points are typically 1.5 Inches In diameter with 2 to 3 feet of screen attached to a riser pipe. They are usually Installed by hand or with a cable tool rig. They are normally Installed In a network, with a centrally located pumping system servicing multiple wellpoints. Installation can be difficult In areas where large cobbles, demolition debris, or other obstructions are prevalent.

Interceptor drains can also be used upgradlent of physical containment barriers to prevent overtopping. Interceptor drains placed on the circumference of the site can lower the groundwater table, and may be part of a containment system which Includes a barrier wall and capping.
Interceptor drains, used both for groundwater collection and groundwater diversion, will be retained for further evaluation. They may be used In one or every landfill section as required.

Calculations made using available monitoring well data suggested that groundwater recovery using wells Is a feasible method of capturing groundwater flow for each landfill section; however, the calculated hydraulic conductivities ranged over two orders-of-magnitude. Pumping tests conducted within each landfill section should be performed before a final determination as to the feasibility of groundwater pumping Is made. Also, as stated previously, the use of wells may result In the extraction of clean water from Hog Run Creek and the Delaware River.

Hellpolnts are more flexible to use and less expensive than wells. They are best suited for use In stratified soils where the total drawdown will not exceed 22 feet. Hellpolnts will be considered further, but their use may be limited by conditions described for wells In Section 3.3.2.3.

Sumps would be used In conjunction with Interceptor drains or as Isolated pumping locations. A sump constructed for use as a discrete pumping location would be Installed using a rotary bucket-type drill rig. Typically, the sump would consist of a 12-1nch well screen Installed In a 36-1nch borehole. The annulus would be filled with filter pack, and a submersible pump would be used to transfer the groundwater to an onsite or offsite treatment system. The large width of the borehole should allow for greater collection efficiency and zone of Influence. As a safety precaution, the sumps would be Installed either In a vault or with a protective steel casing. Sumps can be used to create hydraulic barriers, but the surface area in contact with the aquifer Is greatly reduced compared to Interceptor trenches. Their effectiveness may be limited as a sole groundwater removal system.
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require treatment prior to disposal or discharge, measures would be Implemented for workers decontamination would be performed for all leaving the site, necessary to reduce contaminant residents and employees.

to be considered for Section A are complete excavation, and excavation of only those areas which showed evidence of From a review of the availablerelatively high levels of contamination.groundwater quality data for landfill Section A, It does not appear that a plume of elevated organic compound contamination Is moving across the site. Instead, samples from wells LF-4-21, LF—102—15, LF—125—19, and LF-2-12 have consistently demonstrated the most elevated concentrations for organic compounds when compared to the other wells In Section A. Concentrations of total organic compounds for all other wells located In landfill Section A vary from below detection limits to less than 400 parts per billion. Thus, It may be concluded that the source of contaminants In wells LF-4-21, LF—102—15, LF—125—19 and LF-2-12 Is most

Excavation Is not a complete remedial action by Itself, but Is required as a first step to Implement other remedial actions such as removal and placement In a RCRA landfill, removal and onsite Incineration or removal and offsite Incineration. Complete or partial excavation of wastes and contaminated soil from the Rohm and Haas landfill sections or BTA site would reduce the potential for groundwater and surface water contamination by removing the point source. Concerns for long-term treatment and monitoring would also be reduced. Excavation In each landfill section may be performed Independently and will be discussed separately.

Excavation, transportation, and onsite and offsite treatment or disposal of wastes at the Rohm and Haas landfill will be discussed In the following sections as they apply to one or all landfill sections and the BTA site. Excavation and disposal options, although extreme, would eliminate the need for long-term treatment and monitoring programs.

Contaminated groundwater would Health and safety Implemented for workers at the site, and be performed for all equipment and personnel Emission control and dust suppression would also be exposure by workers and adjacent

Excavation would be performed using heavy equipment such as crawler backhoes, bulldozers, loaders, and dump trucks. Digging would proceed by 100-foot by 100-foot sections within landfill Sections A, B, and C and by a smaller area at the BTA site. This approach would allow for sampling and repackaging of wastes and timely transport and disposal onsite or offsite. Dewatering by wellpoints would be required for any excavation which proceeds below the water table.

EXCAVATION. TRANSPORTATION. AND DISPOSAL
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Landfill Section B

This alternative would

Landfill Section C
Excavation options for landfill Section C consist of complete excavation
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Figure 3-3. t solution to contamination In Section C,

and excavation ^of only those waste materials located within the 100-year the removal of Excavation of only the would Involve removing This area Is shown on

Due to the current condition of the waste materials In landfill Section B, only complete excavation will be considered.provide a permanent solution to contaminant migration and would Involve the removal of approximately 20,000 drums and 75,000 cubic yards of adjacent contaminated soil. Before the drums could be sent for offsite disposal or treatment, the contents of each would be sampled and analyzed. Approximately 60 percent of the 20,000 drums In Section B are believed to be Intact based upon visual observations conducted during a 1984 test pit Investigation. Subsequent separation of liquids and solids and repackaging would then be performed. Complete excavation will be retained as an alternative for remediation of Section B.

Complete excavation would Involve the removal of an estimated 943,700 cubic yards of material excluding the Chemical Leaman property. Complete excavation of materials In Section A would provide a permanent solution to contaminant migration.

likely localized and could thru limited excavation be removed. Areas In Section A which showed relatively high levels of contamination are shown on Figure 3-2. Excavation of these areas alone would Involve the removal of approximately 10,400 cubic yards of material. Although this excavation alternative would not provide a permanent solution to migration of contamination In groundwater, those areas which show evidence of the highest contamination, and, would be eliminated. Excavation quantities for each of the landfill sections were determined from site cross-sections developed from data collected from well Installation, soil boring and test pits.

floodplain. Complete excavation would Involve approximately 111,925 cubic yards of material.5.18 acres located within the floodplain approximately 69,940 cubic yards of material.Although partial excavation would not provide a permanent . that portion which Is most vulnerable to scouring and subsequent transport In the Delaware River would be remediated. Another remedial alternative would then be Implemented for the remaining area of Landfill Section C.

Excavation of landfill Section A would result In the removal of waste materials to a substantial depth, thus regrading alone would not be sufficient to restore the site to Its original grade. Clean backfill obtained from either the onsite dredged material basin or an offsite source would be required to fill the area, and revegetated.
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Treatment and landfill

Approximately 13,400 cubic yards of waste material would be removed from the areas shown on Figure 1-14. Excavation of these areas would result in the removal of all substantial quantities of Rohm and Haas waste material present at the BTA site. The exposure of any outside contractors or BTA employees to Rohm and Haas waste materials which will remain at the site has been addressed in the March 1988 "Public Health and Environmental Risk Assessment" conducted by ENVIRON Corporation.

As shown on Figure 1-14 and in Appendix A, Rohm and Haas waste materials are present beneath several areas at the BTA site. In addition, an undetermined quantity of waste material remains beneath or adjacent to the existing treatment structures and piping. This material, however, is Inaccessible due to construction constraints such that the long-term structural integrity of these structures is maintained.

Treatment and/or disposal of wastes removed from the site would be .... . ---- ..
addition, waste materials from one area of the study area might also be relocated or disposed of in one of the landfill sections.disposal options have been considered separately for each section in consideration of their appropriateness for the wastes located therein.

Incineration may be implemented technologies currently available.

A licensed certified RCRA hazardous waste transporter would be contracted to transport liquid and/or solid wastes removed during any excavation activities which would result in the removal of any materials to a permitted treatment or disposal facility. CFR Title 49 (Department of Transportation) and CFR Title 40 (EPA) regulations regarding waste classification, manifest preparation, and vehicle markings would be strictly adhered to. The use of portable weigh scales located onsite would ensure maximum efficiency of loading and compliance with legal weight limitations.

both onsite and offsite using Although incineration permanently destroys"wastes, the resulting ash and residue must also be disposed of



FINAL CMS
BCM

materials.

47

000064

The sludge materials which make up the majority of waste placed In landfill Section C and all of that deposited at the BTA site are not easily amendable to Incineration.. Dewaterlang of the excavated materials would be necessary, prior to containerization for offsite transport. To facilitate the Incineration process, substantial fuel would be needed for Input to the system due to the low BTU content of the sludge materials. Thus, Incineration will not be Included for further evaluation for landfill Section C or the BTA site.

Onsite Incineration can be achieved using several technologies currently available In mobile form. Logistically, however, mobile Incinerators have drawbacks. Any system proposed would probably require 6 months for Installation and trial burns prior to startup, longer If significant modifications are required. Permitting a thermal treatment system such as these Is a lengthy process, as emissions permits can take up to 2 years to approve. A significant manpower effort would also be required, along with Installation of semipermanent services (office/housing, telephones, electrical). Volumes of feedstock have to be significant to offset the elevated mobilization and operation and maintenance costs. An environmental/public health review of siting an onsite Incinerator In an area with nearby residential housing would be required. Onsite Incineration will, however, be considered further for landfill Sections A and B.

Materials excavated from landfill Section B are amenable to Incineration, although a large volume of ash will be generated as significant quantities of soil will also be Included In the excavated materials. As noted previously, landfill Section A Is a heterogeneous mix of manufacturing debris <1.e., pipes, trim strips, large sheets of plastic crushed drums, etc.) along with some sludges and powders. Thus, prior to the Incineration of excavated materials from Section A, a significant materials handling, sorting and packaging operation will be required.

Offsite Incineration would require packaging of excavated wastes and soil In small burnable containers. Due to the large amount of material which would be excavated from any of the landfill sections, arrangements may have to be made a number of months In advance so that onsite storage of wastes would not become excessive. The limited treatment capacities of some Incinerators may necessitate the use of several Incinerators at several different locations and require excavation to proceed more slowly. Handling, repackaging and transportation of waste materials would result In significant costs when compared to other onsite alternatives. Offsite Incineration will, however, be retained for further evaluation for landfill Sections A and B.
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are typically Separation and sections is not

For purposes of this CMS, it was assumed that a significant percentage of the wastes in landfill Sections A and C and the BTA site would be suitable for disposal in a RCRA landfill. Waste and contaminated soil from landfill Section B was not considered suitable for landfilling because of the current LDRs.

Recycling or reclamation is not considered feasible for wastes excavated from the Rohm and Haas landfill. Waste materials which are to be recycled or reused must be sufficiently pure and available in sufficient quantities so that they are more economical to use than virgin products. For this reason, recycling and reclamation processes i ",Incorporated as part of a manufacturing procedures, purification of wastes removed from the landfill considered technically or economically feasible.

Disposal of excavated material at an offsite RCRA landfill is considered a feasible disposal option for those wastes not subject to RCRA Land Disposal Restrictions (LDRs). An onsite staging area would be constructed for the temporary storage of all excavated material. Prior to transport offsite, the wastes would be analyzed by an onsite laboratory facility for soil characterization and drum compatibility testing. Results would be confirmed by an offsite laboratory. Liquid wastes encountered would be stabilized and transported in bulk, and all solid wastes would be transported in bulk.

As noted in Section 1.2.1, Rohm and Haas waste materials were excavated in 1986 and 1987 from the BTA site and deposited on landfill Section A. Groundwater monitoring data collected from wells located adjacent and downgradient of the excavated waste disposal area has not indicated any long-term degradation of water quality. All monitoring results were reported in the March 1988, "Bristol Landfill Remedial Investigation Addendum." Monitoring of the landfill groundwater is continuing on a quarter basis. Thus, the excavation of any remaining Rohm and Haas waste materials from the BTA site and subsequent disposal on landfill Section A is a feasible option. In addition, based on the known characteristics of the waste material currently located in landfill Section C, the excavation and disposal of this material onto landfill Section A is also a feasible option. To date, analytical results from groundwater samples collected from wells located in and around landfill Section C, have shown no significant concentrations of organic or inorganic compounds. Thus, the addition of landfill Section C waste would not result in any unexpected change in the groundwater quality beneath landfill Section A.
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Adequate presence of organic and Inorganic nutrients In the soilsOxygen concentration in the soilsRedox potentialpHDegree of water saturation of the soilsTemperatureOsmotic potentialPredator species of microbesCompetition for available nutrientsTypes and concentration of contaminants

Operation and maintenance of an In situ bioreclamation system may be costly and logistically demanding. Hardware required for such a system Includes extraction and Injection wells, Injection trenches, nutrient control apparatus, aeration wells, and associated pumps and piping.

In addition, the hydrogeology of the site must be suitable. The hydraulic conductivity must be great enough and the residence time short enough so that added substances, such as oxygen and nutrients, are not used up before reaching all portions of the treatment zone. Sandy sites are, therefore, easier to treat than those with a predominance of clay.

Specific environmental bioreclamation Include:

The excavation and placement on landfill Section A of waste material from either the BTA site or landfill Section C could be accomplished with minimal disturbance to adjacent neighborhoods. Trucks used to convey the excavated material could be routed across current landfill access roads, thereby eliminating any effect on local traffic.

In-situ treatment methods Involve treating wastes In place by biological, chemical, or physical processes. In situ treatment eliminates the need for complete excavation and associated risks.

Bioreclamation Involves the purposeful alteration of subsurface environmental factors to accommodate a specifically chosen colony of microbes, which then break down and detoxify organic wastes through metabolic means. Indigenous microbes are normally utilized because they have been "naturally selected" as those most suited to subsurface conditions.
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Processes flushing,

Additional wells would be required for monitoring, program would have to be established for groundwater.

Bloreclamatlon may be successful and cost-effective nonvolatile organics and ammonia In landfill Section A. full-scale treatability study can determine the bloreclamatlon at the Rohm and Haas landfill.

for treating However, only a feasibility of

Because of the number of contaminant types present at the landfill, the applicability of chemical treatment Is questionable. Also, the proximity of the landfill to the Delaware River Increases the amount of care that must be taken to limit the offsite migration of treatment reagents. For these reasons, chemical treatment will not be considered further.

Physical treatment Involves the physical manipulation of the subsurface In order to Immobilize, detoxify, or remove waste constituents. One such technology, vapor stripping, has had promising results In the development stage. In-situ vapor stripping, also known as vacuum extraction. Is a physical treatment method In which an unsaturated zone gas extraction well creates a soil gas flow field which Induces soil vapors to flow toward the well. A vacuum Is Induced by means of a blower or pump, and vapors are either vented to the atmosphere or collected In demister and granulated activated carbon system.

and a monitoring The length of time required to complete a bloreclamatlon process depends primarily on the degradation rates and oxygen availability, and may be longer than conventional excavation and pump and treat technologies.

treatment Involves the addition of chemicals to the aquifer that will detoxify or Immobilize subsurface wastes.generally used Include Immobilization, soil flushing, and detoxification. The feasibility of each approach Is dictated by site geology and hydrology, and soil and waste characteristics.
Most chemical treatment processes Involve the delivery of a fluid to the subsurface. For this reason, the same factors which govern the success of groundwater collection techniques also apply to chemical treatment processes. Further, measures must be taken to ensure that treatment reagents do not migrate to uncontaminated zones and become contaminants themselves. Care must also be taken to reduce the amount of contaminated water to be treated by avoiding the suction of uncontaminated water Into the treatment zone. Another point to be considered Is the potential reaction of treatment reagents with soils and wastes. A treatment approach which neutralizes one contaminant may make another one more toxic or mobile.
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Compounds Identified In Section 1.3.1.2 which will require as follows:
Volatile organic compounds, predominantly benzene, and xylene

The unsaturated zone soil must be sufficiently permeable to allow an adequate soil gas flow field to develop.

treatment. Finally,
This section will review compounds detected and discuss options for

Other trace organic compounds, pesticides

Groundwater treatment will be required If remedial technologies discussed In Section 3.3.3 are chosen, during groundwater sampling treatment methods available treatment processes are discussed.

The waste compounds must be sufficiently volatile so as to partition Into the air.

In-situ vapor stripping takes advantage of a natural equilibrium that occurs between the compounds present In their pure form or dissolved In water, and the Interstitial soil gas. the compounds volatilize Into the equilibrium, be successful:

When the soil gas is extracted. Into the soil gas In order to maintain Two conditions must be met In order for vapor stripping to

Heavy metals were detected at levels which only slightly exceeded EPA PDWS; therefore. It was assumed that no heavy metal removal would be required. Although nitrates were not detected at significant levels, treatment methods for this contaminant will be Included, because nitrate Is an end product of ammonia removal by biological nitrification.

Vapor stripping has been used . at sites throughout the country with encouraging results, and may be applicable to removing volatiles from landfill Section B. The main disadvantage of using vapor stripping In landfill Section B Is that an estimated 50 to 60 percent of the 20,000 drums In Section B are Intact. Thus, the volatiles from these containers would not be captured unless leakage of the contents occurred. As a result, vapor stripping Is not a viable technology for Implementation at the Rohm and Haas site and will not be retained for further evaluation.

which require to remove them.
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manganese, and manganese precipitates.

Precipitates of iron and manganese formed separated from water by clarification or sludges require processing and disposal. F

which were observed during the site investigations, carbon adsorption Is often used as the polishing process stripping.

Ammonia stripping is similar to air stripping of VOCs; however, it differs In at least two significant ways. First, being less volatile than BTX, ammonia requires much larger towers and higher air flow to strip.

during aeration must filtration. The resulting sludges require processing and disposal. Proper maintenance is Important to remove accumulations of precipitates from packings or the air stripper and carbon adsorption columns.

Air stripping can remove highly volatile organics, such as benzene, toluene, and xylene (BTX), to a low parts per billion (ppb) level. If moderately volatile organics must also be removed, steam injection must be employed, although the cost is significantly higher than that for air stripping alone. Because volatiles removed by this treatment process are transferred to the air, the vent from the air stripping column must be abated. Gas-phase carbon adsorption is a commercially proven process for the abatement.

The most proven processes for removal of VOCs are air stripping, with or without steam Injection, and carbon adsorption. Carbon adsorption and enchanced air stripping in addition are also proven processes for the removal of a number of non-volatile organic compounds. Air stripping will additionally remove iron and some manganese.

Second, elevation of pH to above 10 is required to effectively strip ammonia. This condition is necessary because ammonia in an aqueous solution can form two species: nonionized ammonia (or free ammonia) and ammonium ion. The distribution of the two species is a function of pH. As pH becomes more alkaline, more free ammonia and less ammonium are present. Because only free ammonia is stripable, pH must be increased to effectively remove ammonia to a low level.

The use of air stripping will also result in the removal of iron and some Air stripping aerates the water causing the formation of iron However, because of the slow reaction rate between'manganese and oxygen, aeration Is not effective for manganese removal below a pH of 9. The addition of chlorine would hasten the reaction rate and improve removal efficiency.

Activated carbon, or carbon adsorption, can be used to remove BTX and also certain moderately volatile and nonvolatile organics that would otherwise be removed by air stripping with steam injection. Carbon adsorption is additionally effective for removing many trace organics For these reasons, for air
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result, engineering.
Lime can be used to raise the pH, although serious scaling problems may Caustic soda may be considered instead in a later phase of

In addition to Unless

The efficiency of ammonia stripping can be Increased greatly if steam is used. However, steam stripping is much more costly than air stripping, unless waste steam is available.. For the purposes of this report, waste steam was assumed to be unavailable.

The effectiveness of ammonia stripping is highly temperature-dependent. The removal efficiency decreases markedly with decreasing temperature. Because the groundwater at the Bristol Landfill should be consistently low (about 55”F), ammonia stripping may not be effective unless polishing of the effluent from the stripper by another process is performed.

Ammonia stripping may be used to remove iron and manganese by the same basic process as described above for air stripping. However, because the ammonia stripper operates at a pH above 9, manganese will readily react with oxygen to form a precipitate which may cause clogging of the ammonia stripper. The specification of iron at high pH will also result in reduced iron precipitation.

Ammonia can be biologically oxidized to nitrite Nitrosomonas. and from nitrite to nitrate by Nitrobacteria under aerobic conditions. The two special. organisms are common in soil and are the basis for biological nitrification.

Nitrate, the end product of nitrification, must be removed if low nitrate discharge limits are Imposed. Nitrate can be biologically converted to Innocuous nitrogen gas under anoxic conditions by heterothrophic microorganisms, also commonly found in soil. The microorganisms need to have an organic carbon source, which is not readily available in the . Methanol is often used for the purpose. Z.. _Z_ forming nitrate, nitrification produces acid as a by-product, sufficient buffer capacity is present in the groundwater, bases must be added to maintain a favorable pH for the microorganisms to function.

When a sufficient amount of chlorine is added f ‘ammonia, a reaction occurs which produces nitrogen gas and reduces the chlorine to chloride. This process is called breakpoint chlorination and is effective for reducing ammonia concentrations to less than 1 ppm. In

Like ammonia stripping, biological nitrification Is sensitive to temperature causing a low degree of ammonia removal during winter. Effectiveness of biological nitrification is also sensitive in the presence of inhibitors.
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Pump the groundwater to an adjacent public wastewater treatment works for purification.

Several approaches for treatment of the groundwater have been considered:
Treat the groundwater in the new Rohm and Haas wastewater treatment plant, located adjacent to the Emulsions Area.

Build a stand-alone treatment system groundwater at the Bristol Landfill.

Construct an integrated wastewater treatment facility to treat the groundwater of the Bristol wastewaters produced by other Rohm and adjacent to this landfill.

Chlorination may result in the formation of by-products which may limit its feasibility. Chlorinated organics, which are regulated, may be produced in sufficient concentrations that the effluent must be dechlorinated in an activated carbon bed. In addition, chlorination results in the formation of chloride, which is a component of TDS. If TDS is a significant effluent treatment criterion, chlorination may be Infeasible. However, if breakpoint chlorination is instead used only as a polishing process for effluent from ammonia stripping or biological nitrification, TDS production would be much less significant.

theory, 7.6 mg of chlorine is required to remove 1 mg of ammonia. Actual chlorine demand may be higher due to the presence of chlorine demanding compounds such as Fe (II), Mn (II), and organics.

Landfi11 andHaas processes

be removed by air stripping. Because the spent regenerant flow is only a small fraction of the total flow to be treated, maintaining the proper operating temperature for the ammonia stripper is less cost-prohibitive. Generally speaking, the ion exchange process is significantly more expensive than ammonia stripping and biological nitrification and denitrification.

Ion exchange is a treatment process for ammonia which consists of passing water through ion exchange beds which contain clinoptilolite. a natural zeolite which is selective for ammonia. Ion exchange has been successfully demonstrated for treating domestic wastewater, which has a typical ammonia concentration of 25 ppm. This concentration is significantly lower than that in the groundwater in Section A of the landfill.
When the capacity of the clinoptilolite has been exhausted, it is regenerated by passing sodium chloride through the ion exchange beds. This procedure results in spent regenerant containing ammonia which can
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Four alternative treatment schemes have been devised. All the schemes consist of the potentially viable treatment technologies for the contaminants discussed previously. Although each scheme should be capable of achieving applicable effluent limits, only a treatability study can conclusively determine their technical feasibility.

For the purpose of this study, It was assumed that the groundwater treatment system would stand alone for groundwater collected from the landfill. In the future, more cost-effective treatment systems Involving the third approach may be developed. Also, as this project advances, the required degree of treatment will be more precisely defined as changes In the requirements may Impact the proposed treatment options.

Air stripping to remove VOCs, non-volatile organic compounds and ammonia stripping could be combined, since the large air flow required for ammonia stripping would also be sufficient to remove VOCs. However, effectively capturing VOCs from such a large volume of air would require significantly larger air pollution control device to meet air emission standards. The two processes will therefore be Implemented separately.

The first scheme depicted schematically In Figure 3-4 consists of Iron removal by aeration and filtration, air stripping to remove VOCs and non-volatile organic compounds, ammonia stripping, breakpoint chlorination, and dechlorination with activated carbon. The off-gas from the Iron removal unit and the air stripper would be treated by carbon adsorption to remove VOCs.

The first approach may not be feasible because the Rohm and Haastreatment plant Is not a RCRA-permItted facility which may be required for the treatment of any contaminated groundwater generated by the landfill. Also, the average concentration of ammonia In the landfillgroundwater Is significantly higher than that found In the currentmanufacturing wastewater stream. Pumping the groundwater to the public wastewater treatment was also rejected for the same reasons. The lasttwo approaches are the most viable approaches.

The design flow rate of all the alternative treatment schemes was estimated to be 60 gpm, which Is the combined pumping rate for Sections A and B of the landfill. It should be noted that this pumping rate Is based only on desk top calculations; to date no pumping tests have been conducted In the landfill. Based on a review of groundwater data collected since 1984, It was determined that the groundwater under Section C will not require treatment. The groundwater data Indicate that Section C could meet all the anticipated effluent limits without treatment. There were occasional excursions In nitrate and ammonia; however, they occurred too seldom to warrant treatment.
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system Is atmosphere, susceptible stripping.

! and during the carbon The second carbon bed Is for Is a schematic representation

replaced The advantage that ammonia would not be emitted However, the biological system could to maintenance problems than This scheme Is depicted In Figure 3-5.

This scheme Is Identical to the previous scheme, except that ammonia stripping Is replaced by biological nitrification-denitrification. The advantage of this to the be more ammon1 a

Before ammonia stripping, lime or caustic soda would be added to raise the pH, and thus enhance the stripping efficiency. Caustic soda has an advantage over lime In that It would minimize scaling In the stripping tower. After ammonia stripping, the pH must be readjusted to the 6 to 9 range.
Breakpoint chlorination may be required to remove the residual ammonia In the stripper effluent to the prescribed target. Granular activated carbon would finally be used for dechlorination and for removal of trace organics that were not removed In a previous process.

Figure 3-7 Is a schematicThis scheme employs activated carbon for VOC removal, but It depends solely on breakpoint chlorination for ammonia removal. The advantage of this scheme Is the process simplicity.

Scheme III employs two carbon adsorption steps followed by ammonia stripping and breakpoint chlorination. Filtration would be used preceding the first carbon adsorption step In order to minimize plugging of the carbon bed. To avoid precipitation of the Iron and subsequent plugging of the carbon bed, oxygenation before adsorption must be avoided, dechlorination. Figure 3-6 of this treatment scheme.
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Table 3-4 Is a screening matrix in which site-specific technical considerations which were discussed in this section are summarized and compared. Each technology is evaluated for engineering feasibility, technology limitations, and environmental soundness. Those technologies which are retained for further evaluation will be assembled in various combinations as remedial alternatives, and will be further discussed in Section 4.0.
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4.1 IDENTIFICATION OF ALTERNATIVES - LANDFILL SECTION A

4.1.1 No Action (Al)

Drinking Hater Supply Characterization Parameters
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Arsenic Barium Cadmlurn Chromiurn Fluoride Lead Mercury Nitrate (as N) Selenium Silver

Endrin Lindane Methoxychlor Toxaphene 2.4-D 2.4.5-TP Radium Gross Alpha Gross Beta Turbidity Coliform Bacteria

Current PADER requirements for closed. Interim status hazardous waste facilities, which are being used as a baseline only for the Rohm and Haas landfill, require sampling and analysis of the following parameters:

Complete remedial alternatives are Identified and synthesized In this section for landfill Section A and In Sections 4.2 and 4.3 for landfill Sections B and C, respectively. Section 4.4 details those corrective measure alternatives which have been Identified for the Bristol Township Authority site. These remedial alternatives are combinations of the feasible technologies described in Section 3.0 of this report.

The No Action alternative for landfill Section A would Involve no physical remedial activities but would require the Implementation of a groundwater monitoring program. Since July 1985, groundwater beneath the Bristol landfill and adjacent properties has been sampled and analyzed on a routine basis (Reference: "Interim Landfill Groundwater Monitoring Program," July 1986 and "Bristol Landfill Remedial Investigation Addendum," March 1988). Table 4-1 outlines the wells, sampling frequency and parameters of the current monitoring program. The wells and parameters outlined In Table 4-1 were selected based on the known type and characteristics of waste material deposited within each of the landfill sections and from previous groundwater monitoring results.
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basis for the first year following closure, r ‘ analysis throughout the 30 year post-closure monitoring period Is’ then required to be conducted on a semi-annual contamination Indicator parameters and on

pHSpecific Conductance Total Organic Carbon Total Organic Halogen

Chloride Iron Manganese Phenols Sodium Sulfate

The above listed parameters are then sampled and analyzed on a quarterly basis for the first year following closure. Subsequent sampling and
basis for the groundwater an annual basis for those parameters used to establish groundwater quality.

In this alternative, an Impermeable cap would be placed over the entire area of landfill Section A to reduce the Infiltration of precipitation and subsequent generation of leachate, and to provide an additional barrier to human contact with the landfill waste. The cap would cover approximately 32.9 acres, excluding the Chemical Leaman site (see Figure ' Based on the technology screening analysis presented In Section 3.0, this alternative would employ a cap system consisting of one synthetic membrane, a drainage layer and two feet of vegetative bearing

Under the No Action alternative for landfill Section A, a total of 12 monitoring wells would be used to monitor both upgradlent, perimeter and downgradient groundwater quality. Table 4-2 outlines the wells, parameters and sampling frequency for the No Action alternative. The parameters chosen Include those required by current RCRA/PADER Interim status regulations and those from the current Rohm and Haas monitoring program.
The No Action Alternative could constitute an acceptable remedial alternative because, according to the Public Health and Environmental Risk Assessment of the Rohm and Haas Bristol Landfill "Bristol Landfill Remedial Investigation Addendum," (March 1988), the waste In the landfill poses no unacceptable threat to public health and minimal threat to aquatic life In the Delaware River. This alternative also utilizes proven and cost-effectiveness technologies.
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This alternative is identical to Alternative A2 (Cap) except that 10,400 cubic yards of soil and landfill material would be removed from those areas in which elevated concentrations of organic contaminants (i.e., xylenes, benzene, toluene) have been observed in the groundwater. As shown in Figure 4-2, these areas of elevated groundwater contamination are located in the southeastern corner of landfill Section A and in the area surrounding well LF-2-12. Due to the consistency of analytical results over the years (i.e., since 1983) and the fact that no plume of contamination exists beneath the landfill, it is hypothesized that the contaminants detected in the wells in these areas are a result of the type of waste located in immediate proximity to wells LF-4-21, LF-2-12, LF-102-15. LF-124-16, and LF-125-19. The waste and surrounding soil which is removed from these areas would be transported by truck to a RCRA-approved disposal facility. The excavated area would then be backfilled with soil to an acceptable elevation and grade. Prior to any excavation, soil borings and waste sampling would be conducted to more accurately identify the areal extent of the contaminant source.
The removal of the waste from these areas would reduce the concentration of contaminants in the landfill groundwater thereby reducing offsite groundwater or surface water degradation. Conventional construction methods would be employed.

The cap alternative will reduce the infiltration of groundwater by ninety-nine percent, significantly reducing the amount of leachate which is produced by the landfill. The construction of this cap, as described in Section 3.2.1.1, employs proven and conventional methods.

Can and Partial Cutoff Wall with Diversion Trench (A4)
This alternative would minimize both the infiltration of precipitation (i.e., vertical flow) with an impermeable cap and the lateral flow of groundwater into the landfill through the installation of a cutoff wall. In order to reduce the groundwater gradient through the cutoff wall, a diversion trench would be constructed which would convey upgradient groundwaters to Hog Run Creek and/or the Delaware River. As shown in Figure 4-3, the cutoff wall would ex.tend along the south side of River Road from Hog Run Creek to the northern corner of the Chemical Leaman site and from there southeast along the northern boundary of the Chemical Leaman site in a straight line to the Delaware River. A diversion trench, to relieve the buildup of water pressure behind the cutoff wall, would be located between the cutoff wall and the west branch of Hog Run Creek. Since the waste within the landfill extends up to an existing stormwater drainage ditch parallel to River Road, it may be necessary to excavate a band of waste material parallel to the road to accommodate the cutoff wall. In addition a band of waste material will be removed along
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4.1.6 Cap. Complete Cutoff Mall with Diversion Trench Management (A6)

the Rohm and Haas and Chemical Leaman property boundaries to ensure that the wall Is In contact with waste material on only one side. The excavation would be backfilled with clean suitable material prior to the Installation of the cutoff wall. Any excavated waste would be deposited In the central portion of landfill Section A.

This alternative Is similar to Alternative A4 presented In Section 4.1.4 except that the cutoff wall would be constructed around the entire perimeter of landfill Section A effectively encapsulating the burled waste materials. The location of the wall Is shown on Figure 4-4.

This alternative would be Identical to Alternative A5 described In Section 4.1.5, except that groundwater would be removed from the contained or encapsulated landfill Section A at a rate which will ensure that the lateral flow of groundwater Is Into the containment area,

This alternative significantly reduces both Infiltration of precipitation and lateral flow of groundwater Into and through the waste resulting In a reduction of the generation and subsequent migration of leachate offsite. Based on results obtained from the use of the McDonald and Harbaugh USGS groundwater flow model (see Appendix A), It was determined that a diversion trench was necessary to minimize the Increase In groundwater elevation that will, occur on the upgradlent side of the cutoff wall. The model was used to simulate the effects of possible remedial alternatives on the current groundwater flow pattern. The trench, which would be constructed Into the saturated zone, would convey groundwater to Hog Run Creek. Prior to final design of the trench, additional In-field testing will need to be conducted to determine the exact depth of the trench, trench width, and pumping requirements. If any, for lifting the Intercepted groundwater Into Hog Run Creek. In addition, bench scale studies will need to be conducted to determine the chemical composition of the cutoff wall.

This alternative significantly reduces both the Infiltration of precipitation and lateral flow of groundwater. In addition, based on the groundwater modelling presented In Appendix A, a 3-foot drop In the groundwater table In landfill Section A would be expected to occur, thereby significantly reducing the quantity of waste which would be In contact with the groundwater table. The result would be a significant reduction In the quantity of leachate flowing Into Hog Run Creek and the Delaware River. Prior to the design and construction of this alternative both In-field and bench scale studies will need to be conducted to determine trench sizing, groundwater pumping requirements and the composition of the cutoff wall.
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Complete Cutoff Wall with Diversion Trench and Groundwater Management (A8)

This alternative would eliminate the migration of contaminated groundwater offsite and would slowly reduce the concentration of the contaminants in the waste as precipitation and groundwater flush the contaminants from the waste.

This alternative is identical to the alternative presented in Section 4.1.6, except that an impermeable cap system would not be placed over the area enclosed by the cutoff wall. Groundwater would be removed from the contained area, using wells, trenches or a combination of both. Groundwater withdrawal would prevent leachate from flowing offsite and would also achieve some flushing of the waste material as precipitation infiltrated the contained area. Prior to final design of the system, further in-field testing to determine the optimum pumping rate and system components would be required.

thereby eliminating all migration of any contaminated landfill groundwater offsite. In order to achieve an inward groundwater gradient, recovery or pumping wells, a recovery trench or a combination of welKs) and trench would be installed within the contained area. Prior to final design of the groundwater management system, in-field testing will need to be conducted. Based upon current knowledge of the site's hydraulic characteristics, recovery wells would be acceptable in much of the site, however at the southern end of Section A, a shallow trench system may be most effective for the recovery of groundwater. The groundwater which is pumped from the wells would be sent by pipeline to an onsite wastewater collection or treatment plant. A number of 2-inch monitoring wells would be installed for measurement of. groundwater levels to ensure that the proper pumping rate is maintained to achieve complete capture of groundwater within the contained area. Figure 4-5 depicts the location of the cap and approximate location of groundwater pumping wells.

Based on the results of the groundwater flow model and desktop calculations provided In Appendix D, groundwater in this alternative would be removed from landfill Section A at a rate of approximately 50 gpm from three wells as shown in Figure 4-6. Based on current available data this pumping rate would be sufficient to capture all contaminated groundwater in landfill Section A and to prevent any contaminated groundwater from migrating offsite. The system would consist of (1) three 8-1nch wells equipped with pumps and controls from which the groundwater would be pumped, (2> piping to conduct the water to a treatment facility, (3> a treatment facility located adjacent to the Rohm and Haas landfill, and (4) eight 2-inch monitoring wells to monitor the groundwater depression which would occur due to the groundwater pumping. Prior to final design of the system, further in-field testing to determine the optimum pumping rate and well location will be conducted. Also, as noted under Alternative A-6, the final recovery design may consist of wells, trenches or a combination of both.
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Partial Excavation. Offsite Incineration. Cap. Complete Cutoff Wall with Diversion Trench and Groundwater Management (A12)

In this remedial alternative, approximately 943,700 cubic yards of waste and soil materials would be removed from landfill Section A and transported by truck to a secure RCRA-permitted landfill. The excavated area would then be backfilled with soil to an appropriate grade and hydroseeded with fertilizer and a suitable species of ground cover.

This remedial alternative is identical to the previous alternative described in Section 4.1.9, except that the excavated landfill waste and any contaminated soil would be incinerated offsite prior to the ash being deposited in a secure RCRA-permitted landfill. The Incineration process would destroy all organic materials, thereby reducing the toxicity of the materials which would enter a RCRA landfill. As in the previous alternative, the excavated area would then be backfilled with soil to an appropriate grade and hydroseeded with fertilizer and a suitable ground cover.

Alternative All would involve the excavation of all waste materials and contaminated soil from landfill Section A and its subsequent incineration onsite with a mobile or temporary Incinerator system. The ash material would then be disposed of offsite in a RCRA-permitted landfill. As indicated under the previous alternative, the incineration process would destroy all organic materials, thereby reducing the toxicity of the ash which would enter a RCRA landfill. The excavated area would then be backfilled with clean soil to an appropriate grade and hydroseeded with fertilizer and a suitable ground cover.

In this alternative, waste materials from those areas where elevated levels of organic compounds have been routinely observed in groundwater would be excavated and subsequently Incinerated offsite. All incineration would be conducted at a RCRA permitted facility. As previously noted, groundwater samples from wells LF-4-21, LF-102-15, LF-125-19 and LF-2-12 have consistently demonstrated the most elevated concentrations for organic compounds when compared to the other wells in Section A. In addition, there does not appear to be evidence that a plume of elevated organic compounds is moving across the site, thus indicating that the observed concentrations are very likely localized (i.e., due to the waste within proximity of the well). The excavation of waste from these areas may reduce the observed groundwater concentration levels.
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Prior to transport, the excavated materials would be repackaged In suitable containers. Approximately 10,400 cubic yards of material would be excavated from the four well areas. The Incineration process would destroy all organic materials, thereby reducing the toxicity of the ash which would enter a RCRA landfill. The excavated areas would then be backfilled with clean soil to an appropriate grade. A slurry wall. Impermeable cap system, diversion trench and groundwater management system would then be constructed at the site as described for Alternative A6.

The No Action alternative for landfill Section B would Involve no physical remedial activities; however, a groundwater monitoring program would be Implemented. As noted In Section 4.1.1, since July 1985 groundwater beneath the Bristol landfill. Including landfill Section B has been sampled and analyzed on a routine basis (Reference: "Interim Landfill Groundwater Monitoring Program," July 1986 and "Bristol Landfill Remedial Investigation Addendum," March 1988). Table 4-1 outlines the wells, sampling frequency and parameters of the current monitoring program.

The parameters chosen Include those required by current RCRA/PADER Interim status regulations and those from the current Rohm and Haas monitoring program.
The No Action alternative can be considered an acceptable alternative because the risk of the entire Bristol landfill to public health has been determined to be within acceptable levels and the risk to aquatic life In the Delaware River has been determined to be minimal. However, results from routine groundwater monitoring conducted In landfill Section B have shown consistently elevated (I.e., 3 to 4 ppm) total organic concentrations In one of the shallow or overburden groundwater wells (I.e., CR-107-25). Also, as noted during the remedial Investigation of the Bristol landfill. Section B contains both bulk and drummed emulsion and acrylic polymer materials. It Is estimated that approximately 20,000 drums may be contained In landfill Section B, some of which contain various amounts of toluene and xylene, which may or may not be leaking. Therefore, the No Action alternative does not provide the protection which Is considered to be consistent with public health and environmental objectives.

A groundwater monitoring program for landfill Section B would consist of three monitoring wells, one upgradlent and two located downgradient of the known drummed waste trenches. All of the wells would monitor groundwater quality In the uppermost or overburden aquifer. No wells would be screened In the underlying bedrock, as groundwater monitoring data collected since 1985 has Indicated that no contaminants associated with the deposited waste are present at depth. Table 4-3 outlines the wells, parameters and sampling frequency for the No Action alternative^ parameters chosen Include *
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This alternative would consist of a 4.5-acre synthetic.membrane cap, a cutoff wall which connects the cap and the bedrock, one or more 4-1 nch diameter pumping wells, two 2-1nch diameter observation wells to monitor groundwater levels, and a pipe which connects the wells with an onsite wastewater treatment plant or collection system. Prior to final design of the groundwater management system, further In-field testing to determine the optimum groundwater recovery rate and locatlon(s) of the pumping welKs) would be conducted. Also, a diversion system to reduce the groundwater head on the upgradlent wall section or to reduce the amount of Inflow to landfill Section C may or may not be required.

In this alternative, a synthetic membrane cap would be placed over that area In landfill Section B under which the 20,000 drums are located. Figure 4-8 shows the location of the cap. This cap would prevent the Infiltration of precipitation Into the landfill wastes, the majority of which are situated above the groundwater table. However, liquids which are contained In the drums would be free, upon release from the drums, to flow down to the groundwater table and to follow the groundwater flow Thus, this alternative would reduce but does not eliminate the flow of contaminants from landfill Section B.

This alternative, shown on Figure 4-10, Is Identical to the previous alternative described In Section 4.2.3, except that a groundwater pumping well or wells would be Installed In order to maintain a groundwater gradient Inward to the contained area. The pumping would effectively eliminate any migration of contaminated groundwater from landfill Section B.

This alternative would prevent precipitation from entering the waste thereby reducing resultant leachate production. Any leachate which forms through release of liquids from the drums in the landfill would be contained by the slurry wall. The slurry wall would significantly reduce the quantity of contaminated groundwater leaving the site, but due to hydraulic gradients does not completely eliminate the release of contaminants.

This alternative would completely enclose the drums and other waste which The 4.5-acre drummed area would be covered with a cap consisting of a synthetic membrane, which would be connected to the bedrock by a slurry wall creating a low permeability zone around the waste. The location of the cap and slurry wall are shown on Figure 4-9.
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Complete Excavation. Onsite Incineration. RCRA Landfill (B8)
This remedial alternative is identical to the previous alternative, except that all excavated materials (i.e., drummed and bulk wastes and contaminated soil) would be Incinerated onsite via a mobile or temporary unit. In order to implement this alternative, a waste handling facility would need to be constructed along with a semi-permanent incinerator unit. All ash would be hauled via trucks to an offsite permitted facility. The excavated area would then be backfilled with clean fill, graded, and revegetated. Prior to implementation of this alternative an extensive waste samping program would be conducted to determine the best method of incineration, that is, fluidized bed, moving grate or rotary kiln.

Complete Excavation. Offsite Incineration
In this remedial alternative, approximately 20,000 drums and 75,000 cubic yards of soil would be removed from landfill Section B. All of the excavated materials would be incinerated at an offsite permitted facility prior to landfilling of the residual ash in a RCRA-permitted facility. The materials would be transported via truck. The excavated area would then be backfilled with soil to an appropriate grade and vegetated.

Groundwater Management (B5)
Based on desktop calculations presented in Appendix D, this alternative would consist of the placement of one groundwater pumping well in the center of landfill Section B. At a calculated pumping rate of 10 gpm, all groundwater in the area of landfill Section B would be drawn into the well thereby capturing any hazardous contaminants. The preliminary system design consists of an 8-inch diameter pumping well, four 2-inch monitoring wells for determining groundwater levels, appropriate pumps and controls, and an onsite or adjacent treatment system. Figure 4-12 details the groundwater management system. This alternative would hydrologically Isolate the contaminated area and prevent offsite migration of contaminated groundwater.

Drum Excavation. Offsite Incineration. Can. Complete Cutoff Mall, and Groundwater Management (B8)
In this alternative, the approximately 20,000 drums contained in landfill Section B would be removed. Contents of each drum would be sampled and analyzed and ultimately consolidated, based on compatibility, in new drums for offsite transport. The steel drums would then be crushed and containerized for offsite disposal. The drummed material would then be transported via truck or barge to an offsite RCRA-permitted incinerator facility. Barge transport may be feasible should sufficient capacity exist at the Rollins Incinerator located in Bridgeport, New Jersey. In order to implement this alternative, an onsite handling and sorting
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A groundwater monitoring program consisting of parameters, currently being monitored as part of the ongoing Rohm and Haas program, and those parameters required by current RCRA/PADER interim status regulations would also be implemented. Four wells, one upgradient and three located downgradient or on the perimeter of landfill Section C would be used to monitor groundwater quality in the uppermost or overburden aquifer. Table 4-4 outlines the wells, parameters and sampling frequency which are proposed under the No Action alternative.

Drum Excavation. Onsite Incineration and Groundwater Management (B9)
This alternative is identical . to alternative B8, except that the excavated drummed materials would be incinerated onsite via a mobile or temporary unit. Testing of the residual ash would determine if it could be disposed onsite (i.e., into the excavated trenches) or offsite at a RCRA-permitted facility. The excavated areas would then be backfilled with clean fill prior to placement of an impermeable cap system and complete cutoff wall over and around the remaining bulk waste material and contaminated soil. A groundwater management as described in Alternative B4 would also be constructed and operated to ensure that Media Protection Standards are met.

facility would need to be constructed. The remaining bulk waste material and contaminated soil would then be covered with a cap as described in Alternative B2. Prior to placement of the cap system the excavated trenches would be backfilled with clean fill material. In addition a complete cutoff wall and groundwater management system, as described for Alternative B4 would be constructed around the remaining waste and contaminated soil. Groundwater would be treated such that any applicable Media Protection Standards are achieved.

A No Action alternative for landfill Section C is unacceptable, because over 60 percent of its area is within the 100-year floodplain, the waste in this area could be moved into adjacent surface water bodies should a storm of 100-year magnitude occur. Therefore, the equivalent No Action alternative for landfill Section C consists of the construction of a floodwall or levee. The floodwall would be constructed such that the final elevation of the bank surrounding landfill Section C exceeds 11.1 feet or the 100-year flood elevation. Figure 4-14 details the approximate location of the floodwall or levee.
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This alternative would consist of a low permeability cap and floodwall as shown on Figure 4-16. The cap, consisting of a single synthetic membrane and the appropriate drainage and soil layers, would minimize the Infiltration of precipitation. It would be placed over the entire landfill section, or approximately 8.26 acres. The dirt roadway currently separating landfill Section C from the treated water basins would be elevated above 11.1 feet msl to prevent floodwaters from Inundating the section.

This alternative would result In the excavation of all waste In landfill Section C which Is currently within the 100-year floodplain. Approximately 69,940 cubic yards of waste would be removed and spread on the northwestern half of landfill Section A. The excavated area would The remaining

This alternative Is Identical to the previous alternative discussed In Section 4.3.3, except that pumping wells would be Installed to capture all groundwater which currently Is In contact with the waste In landfill Section C (see Figure 4-17). According to a desktop hydrogeological analysis. It would be necessary to pump groundwater from three wells at a combined rate of approximately 50 gpm In order to create the necessary cone of depression beneath Section C. All monitoring results to date Indicate that the groundwater beneath landfill Section C does not exceed current ERA MCLs or PDWSs. Thus, the water pumped from landfill Section C would be diverted only to Hog Run Creek.

the northwestern half of landfill Section A.then be backfilled with clean fill to an acceptable grade.3.08 acres of landfill Section C which are located above the floodplain would be covered with a synthetic membrane cap. Figure 4-18 shows the actual extent of the excavation and area of cap placement.

Partial Excavation. Rohm and Haas Landfill. Cap Remaining Waste <C5)

For this alternative, the corrective measures would consist of site regrading for the optimum conveyance of surface water, the placement of two feet of clean, vegetative bearing soil, vegetative cover establishment and the construction of a floodwall. The purpose of the soil cap Is to eliminate the direct exposure of anyone walking on the site surface with the Inert waste material which Is currently present on part of the site. Figure 4-W depicts the location of the soil cap and the floodwall.
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Remedial 
LF-8-18.

In this alternative, all 111,925 cubic yards of waste would be removed from landfill Section C and would be transported by truck to an RCRA-approved landfill. The excavated area would be backfilled with soil to an appropriate grade and elevation, prior to being vegetated with a suitable grass species.

"Bristol I Four wells

Under the No Action alternative for the BTA site, the four existing wells would be permanently sealed in place, and three new wells, one upgradient and two downgradient would be installed to monitor groundwater quality in the overburden or uppermost aquifer. The frequency of sampling and the parameters which would be measured would follow current PADER and/or RCRA requirements for closed interim status hazardous waste management

In this alternative, all 111,925 cubic yards of waste currently located in landfill Section C would be removed and placed on landfill Section A. The area of excavation would be backfilled and graded to a. suitable elevation, prior to being revegetated with a suitable grass species.

Since July 1985 groundwater beneath the BTA site has been sampled and "Interim Landfill Groundwater Landfill J (i.e..
analyzed on a routine basis (Reference: Monitoring Program," July 1986 and Investigation Addendum," March 1988).LF-9-20, LF-18-15 and LF-19-18) are currently located at the BTA site- three of these wells are part of the routine groundwater monitoring program.

This alternative Is identical to the previous alternative described In Section 4.3.5, except that the excavated waste would be sent to an RCRA-approved landfill rather than being disposed of onsite. Figure 4-19 shows the actual extent of the excavation and the cap.

The No Action alternative for the Bristol Township Authority site would involve no additional physical remedial activities but would require the implementation of a groundwater monitoring program. As discussed in approximately 11,700 cubic yards of Rohm and Haas waste materials and soil were excavated from various areas at the BTA site. Any remaining Rohm and Haas waste materials (as shown in Figure 1-14)
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In a manner consistent with the 1986 and 1987 removal activities, excavated areas at the BTA site would then be backfilled with clean fill. Approximately 13,400 cubic yards of Rohm andHaas waste materials would be excavated from the BTA site.

beneath the site.system would be installed such that groundwater beneath the BTA site would be recovered and treated at an offsite treatment facility. It is expected that the system would consist of one or more pumping wells, piping to convey the recovered water to an offsite treatment facility, a treatment facility located on Rohm and Haas property, and several 2-inch monitoring wells to monitor the groundwater depression which would occur due to the groundwater pumping. Prior to final design of any groundwater management system, further in-field testing to determine the optimum pumping rate and welKs) location will be conducted.

Under this alternative, those areas where Rohm and Haas waste materials are burled at the BTA site and are accessible for removal will be excavated. The excavated waste materials will then be placed on landfill Section A, prior to the remediation of that area. The placement of waste materials from the BTA site on to landfill Section A, would be conducted All

Results from groundwater monitoring conducted during the remedial investigation have indicated that constituents from the Rohm and Haas waste materials burled at the BTA site are present in the groundwater Thus, under this alternative a groundwater management

This alternative is the same as alternative BTA3, except that the excavated Rohm and Haas waste materials would be transported by truck to a RCRA permitted hazardous waste landfill.

facilities. In addition, the wells would be sampled and analyzed on a semi-annual (i.e., two times per year) for the current Target Compound List (TCL) of volatile and acid extractable organic compounds as previous monitoring and analysis has indicated that constituents from these two lists are present in the deposited waste materials. Table 4-5 details the wells, parameters and sampling frequency proposed for the No Action alternative.

4.4.3 Complete Excavation. Rohm and Haas Landfill (BTA3)
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Benzene 1,2-D1chloroethane Trichloroethylene Vinyl Chloride

TASK VIII - EVALUATION OF THE CORRECTIVE MEASURE ALTERNATIVE OR ALTERNATIVES

was Thus, limits.

A, B B B A, BTA
As defined by Section 264.95 of RCRA, the point of compliance Is a vertical surface located at the hydraulically downgradient limit of the waste management area that extends down Into the uppermost aquifer underlying the regulated units. For each of the landfill sections a number of perimeter and downgradient monitoring wells, as outlined under the No Action alternative for each section (and summarized In Tables 4-2,

Current RCRA requirements (Sec. 264.100) for corrective action programs at permitted (I.e. Part B) facilities require an owner or operator to Implement a program that prevents hazardous constituents from exceeding their respective concentration limits at the compliance point by removing the hazardous waste constituents or treating them In place. Section 264.101 of RCRA further states that the owner or operator of a facility seeking a hazardous waste permit must Institute corrective action as necessary to protect human health and the environment for all releases of hazardous waste or constituents from any solid waste management unit at the facility, regardless of the time at which waste was placed In such unit. The corrective action Is then specified In the Issued permit.
The Bristol landfill, while permitted under local county/township solid waste regulations, was operated prior to promulgation of the RCRA regulations. Thus, groundwater protection standards Including concentration limits, compliance point location and duration of compliance period have not been established. Section 264.94 of RCRA details that concentration limits for hazardous constituents In groundwater must: 1) not exceed the background level of that constituent, 2) must not exceed the current MCL established for certain constituents, or 3) must not exceed an alternate limit’ as established by the EPA. As discussed In Section 2.2 of this report, groundwater monitoring results to date have Indicated that only four compounds detected In groundwater beneath the Bristol landfill and BTA sites exceed current MCLs. The compounds and respective landfill locations are:
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Attains the site-specific objectives as developed by Rohm and Haas and presented in Section 2.1 of this document.
Be protective of human health and the environment as noted in Section 264.101 of RCRA.
Control, to the maximum extent possible, further release of any hazardous constituents that exceed current MCLs.

The current RCRA regulations however do not provide general guidelines or requirements for selection of a corrective action remedy.

Finally, the general standards for the selected corrective measure are as follows:

The remedial alternatives for each landfill section will be evaluated in detail for their technical feasibility, including an assessment of each alternatives expected performance, reliability, implementability, and safety. Performance of each alternative will be evaluated in terms of the alternatives effectiveness directly after installation and the period of time over which the alternative will continue to maintain this effectiveness. Reliability will be evaluated in terms of operation and maintenance requirements including the frequency and complexity of the

For purposes of this CMS, the EPA Administrative Order on Consent for the Rohm and Haas site outlines in Section VII - Work to be Performed, that the Scope of Work for Corrective Measures Study, which is Attachment 3 to the Order, be used as the guidance document. This document details that the corrective measure alternatives, identified in Section 4.0 of this document, be evaluated based on technical, environmental, human health and institutional concerns. A cost estimate. Including both construction and operation and maintenance costs, shall also be developed for each corrective measure. Sections 5.1.1 through 5.1.4, below, briefly describe the evaluation criteria.

4-3, 4-4, and 4-5), have been proposed for long-term monitoring of the site. These wells would then serve as the points of compliance for each of the discrete landfill areas. The wells proposed for perimeter and/or downgradient monitoring are not the exact wells that will be monitored. Due to the proposed remedial measures all onsite wells will be closed in place prior to the initiation of any construction activities. The wells presented however indicate the general location, depth and screened interval. For landfill Sections A and B all perimeter/downgradient wells would be located outside the proposed cutoff well to ensure that no compounds of concern were being released from the contained areas. Media protection standards (MPS) will be developed for each point of compliance.
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This section analyzes the remedial alternatives for Landfill Section A which were Identified In Section 4.0 as a result of the technology screening presented In Section 3.0. As presented In the March 1988 "Bristol Landfill Remedial Investigation Addendum" and Section 1.1.4 of this report a groundwater mound exists beneath the western portion of

The remedial alternatives for each landfill section will be evaluated for their potential environmental and human health Impacts both during and after construction.

The remedial alternatives for each landfill section will be evaluated for potential Institutional constraints.

A cost estimate was developed for each alternative. The estimates, which Include all construction costs and costs of annual operation and maintenance, were developed based on a number of sources. The sources u1111 zed were: (1) Guidance Manual: Cost Estimates For Closure AndPost-Closure Plans. Vols. I-IV, EPA/530-SW-87-009A, November 1986; (2) Remedial Action Costing Procedures Manual. EPA/600/8-87/049, October 1987; (3) solicited preliminary cost estimates obtained from the following remedial contractors - GEO.CON Inc.; Sevenson Containment Corporation; Case International Company; and Associated Chemical and Environmental Services; 1987 (4) MEANS Site Work Cost Data, 1989; (5) MEANS Heavy Construction Cost Data, 1989. As the majority of references were from late 1986 or 1987, all cost estimates were Inflated to 1989 dollars based on the computed cost Index figure as. cited In Means Construction Cost Indexes (as printed In the "Engineering News-Record") for January 1989.

necessary operation and maintenance to maintain the effectiveness of each alternative and the demonstrated and expected reliability. The Implementablllty of the alternatives will depend on such factors as the ability to actually construct the alternative and the time required for Implementation of a corrective measure and how long It takes after construction to actually see beneficial results. Safety considerations Include the necessary measures which must be taken to protect workers during construction and the neighboring community during and after construction.

............. Such restraints Include federal, state, and local environmental and public health standards, regulations, and ordinances and consideration of relations with the neighboring community.
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Currently, there are no institutional requirements specifically directed at non-permitted. pre-RCRA hazardous waste facilities. However, under current RCRA regulations, facilities operating under interim status (i.e., the former Croydon Plant) must institute corrective action as

landfill Section A and the Chemical Leaman site. The mound is believed to be the result of pipe leakage. Based on the groundwater flow model presented in Appendix A, this leak is responsible for approximately 30 percent of the recharge of groundwater in Landfill Section A. The repair of this leak would significantly reduce the infiltration of groundwater into the landfill and the subsequent formation of leachate. The analysis of remedial alternatives for Landfill Section A therefore assumes that this suspected leak will be fully investigated and repaired, if necessary, by the appropriate agency prior to the design and implementation of any alternative.' Thus, all cost estimates presented for landfill Section A alternatives were developed based on expected groundwater measurements that would occur following repair of the leak.

This alternative consists of installing and sampling wells in accordance with federal and state RCRA closure requirements for a period of 30 years. No remedial action would be taken. The concentration of contaminants would be attenuated by natural flushing of the waste through infiltration and lateral groundwater flow.
Technical Feasibility
This alternative would be very reliable because groundwater sampling and laboratory analysis are proven technologies, are easy to implement, and would be safe, provided that applicable health and safety measures are adhered to during all sampling efforts.

This alternative would not reduce the concentration of contaminants except through natural attenuation. There would continue to be a release of contaminants from the landfill into Hog Run Creek and the Delaware River. However, as presented in Appendix M of the March 1988 "Bristol Landfill Remedial Investigation Addendum," it was determined that the landfill currently does not present an unacceptable risk to public health and that the risk to the aquatic environment of Hog Run Creek or the Delaware River is minimal. Therefore, from a short-term viewpoint, the No Action alternative could be considered an acceptable remedial alternative for Landfill Section A. However, from a long-term viewpoint the risk to the environment or human health may or may not be acceptable; the continuation of groundwater monitoring would however provide an indication if contaminant concentrations are increasing or decreasing.
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Table 5-1 details the construction and operation and maintenance costs associated with the No Action alternative.

Onsite worker exposure to wastes exposed during the site contouring activities will be minimized through the use of protective clothing and implementation of a site-specific Health and Safety Plan.

A monitoring program as outlined in Section 5.2.1 would also be implemented to evaluate groundwater quality and contaminant migration.

necessary to protect human health and the environment Thus, based on the recent risk assessment conducted for the Bristol landfill, the No Action alternative is an acceptable corrective measure per current RCRA requirements. However, the No Action alternative is unacceptable due to the continued release of hazardous constituents into groundwater and should the level of contaminant release significantly increase, the risk to human health and the environment may not be acceptable.

This alternative consists of an impermeable cap which would cover approximately 33 acres of Landfill Section A. The cap would consist of a minimum of 6 Inches of common fill, a 120-mil support liner, a 60-m11 high density polyethylene liner, a geonet, 18 inches of common fill, 6 inches of topsoil and vegetative cover (see Figure 3-1) as described in Section 3.2.1.1. The permeability of the flexible membrane would be less than 10"7 cm/sec.

This alternative would utilize proven excavation and landscaping techniques during site preparation and contouring. The quality of the sealing of the synthetic membrane seams would be periodically tested to ensure that the proper permeability is achieved. This cap would achieve a 99.3-percent reduction in the amount of precipitation which would infiltrate the landfill and form leachate. The site of the cap installation slopes gently toward the Delaware River with the exception of the final drop from the bank to the Delaware River and along Hog Run Creek. Stabilization of the Hog Run Creek and Delaware River banks may be required to facilitate tying the cap into the landfill sidewalls. High density polyethylene liners have a typical lifespan of 20 to 30 years when exposed to ultraviolet degradation. As the membrane material will be entirely covered by soil, ultraviolet degradation will be minimal, if at all. Thus, the expected life of a cap will exceed 30 years.
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Table 5-2 details the construction and operation and maintenance costs associated with the cap alternative.

remediate except reduce

Site preparation activities may generate quantities of dust that could cause short-term environmental and public health impacts. These impacts may be minimal, but they should be carefully monitored and appropriate dust suppressants should be used where necessary. In addition, to facilitate the final site grade design, some waste material may be exposed. Construction activities would be scheduled such that the amount of any exposed area is kept to a minimum.

Section natural recharge of

In addition, provisions would be made to provide a temporary cap over any exposed waste during non-construction periods, sampling plan would also be developed and implemented when waste is exposed.

This alternative would satisfy the current regulatory requirement for the capping of a RCRA interim status closed landfill. However, it fails to control the migration of contaminated groundwater from the landfill, thereby not achieving current RCRA or PADER groundwater quality objectives/criteria. Prior to the implementation of this alternative an approved Soil Erosion and Control Plan would be required along with coordination with the Army Corps of Engineers should any significant stream/ river bank reconstruction be required.

This alternative would not remediate Landfill Section A or the groundwater beneath the site except through natural contaminant attenuation. The cap would reduce the recharge of the natural groundwater within Landfill Section A and would reduce the height of the groundwater table from approximately 1 to 4 feet, with the maximum drawdown occurring in the central area of the cap. This would reduce the amount of waste which will be in contact with the groundwater table thus, reducing to some extent the amount of hazardous constituents going into solution. The cap would also serve to reduce the flushing of the waste, thereby reducing the rate at which contaminants would flow offsite. This would reduce the impact of the waste on the groundwater in the early years following capping and would increase the time which would be needed to naturally attenuate the site. As presented in the Public Health and Environmental Risk Assessment for the landfill, the current concentration of contaminants from Landfill Section A into Hog Run Creek and the Delaware River result in no unacceptable risk to public health and minimal risk to aquatic species. However, should the concentrations detected increase, the risk to Human Health and/or the Environment may not be acceptable. The continuation of groundwater monitoring would provide an indication of contaminant concentrations.



FINAL CMS
BCM

5.2.3

disposal.

Technical Feasibility
As described in Section 5.2.2,

Environmental and Human Health Evaluation

could be effectively

77
000094

Excavation and capping of the site could be accomplished in time span, approximately 1 to 2 years, and the long-term performance of this alternative would exceed 30 years.

Cap and Partial Excavation (A3)
This alternative is identical to Alternative A2 except that approximately 10,400 cubic yards of landfill wastes and soil would be removed from those areas in which elevated concentrations of contaminants have been observed in the groundwater. As shown in Figure 4-2, these areas of elevated concentration are located in the southeastern corner of Landfill Section A and in the area surrounding well LF-2-12. The excavated material would be transported by truck to an RCRA-permitted landfill for disposal. The excavated areas would then be backfilled with soil to an acceptable elevation and grade, and finally revegetated. A groundwater monitoring program as outlined in Section 5.2.1 would also be implemented to evaluate groundwater quality and contaminant migration.

the construction of a cap in Landfill Section A may have some potential problems due to the potential problems of tying of the cap into the tidally influenced banks of Hog Run Creek and the Delaware River.
Prior to the excavation phase, soil borings would be conducted to more accurately define the areal extent and the depth of the elevated contamination. When this survey is completed, the wastes and soils in these areas would be removed using standard excavation techniques. Due to the type of contaminants that would be encountered during the excavation activities, (i.e., volatile organics), a site Health and Safety Plan (HASP) and Air Monitoring and Sampling Program would be developed and implemented. It should be noted that the excavation activities will occur at a significant distance from any adjacent neighborhoods thus minimizing the impact to offsite populations. This type of remedial action has been successfully used at other hazardous waste sites, r a minimal

The site preparation and the excavation phases of this alternative would cause the release of dust or volatile organic compounds. Onsite workers would wear the appropriate protective equipment during the excavation phase, and air monitoring and sampling would be conducted during the course of all site activities. Dust releases i \ controlled with commonly used dust suppressants.
This alternative would remove the most concentrated wastes from Landfill Section A and should significantly reduce the quantity and peak concentrations of contamination In the groundwater within the landfill. Dust releases could be effectively controlled with commonly used dust
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This alternative would satisfy current PADER regulatory requirements for the capping of a hazardous waste landfill. Prior to Implementation, approval of a Soil Erosion and Control Plan would be required along with coordinating any significant stream/rlver bank reconstruction with the Army Corps of Engineers. In addition, this alternative results In the removal of the most contaminated waste from the landfill and allows the less concentrated contamination to be remediated through natural attenuation. As some release of leachate will continue, however current RCRA or PADER groundwater quality objectives/criterla may not be met.

Table 5-3 details the construction and operation and maintenance costs associated with these corrective measures.

suppressants. The cap would reduce the Infiltration of groundwater Into the landfill waste, thereby reducing the amount of leachate which would be produced. The cap would also lower the groundwater table from 1 to 4 feet with the maximum drawdown In the central area of the cap.

This alternative consists of a cap which was described In Section 4.2.2 and a partial cutoff wall (as shown In Figure 4-3 and described In Section 4.1.4). Implementation of this alternative would minimize the Infiltration of precipitation and the lateral flow of groundwater which emlnates from an upgradlent direction. Results from, the use of a groundwater flow model (see Appendix C), Indicate that the groundwater table within Landfill Section A would drop at least 3 feet and as much as 4 feet In the central portion of the site. Much of the waste which Is currently In contact with the water table would then be above the water table. The rate of flow of leachate out of Landfill Section A would be significantly reduced, although this alternative would not completely prevent the generation of and subsequent leachate flow Into Hog Run Creek and the Delaware River. A monitoring program as outlined In Section 5.2.1 would also be Implemented to evaluate groundwater quality and contaminant migration.

All excavated materials would be disposed of at an offsite landfill. The facility would be in compliance with EPA's current offsite disposal policy. All waste haulers would also be in compliance with RCRA requirements for hazardous waste transporters and all excavated material will have to be properly manifested. A Health and Safety Plan in accordance with all applicable standards would be developed and Implemented. As waste materials would be excavated and transported through the adjacent Croydon and Bristol communities, coordination with the public and local officials would also be required.
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According to hydrologic studies, of this alternative the maximum head differential across the cutoff wall would be 6 feet. This differential would occur in the length of cutoff wall along River Road. A diversion trench would then be placed between the cutoff wall and the western branch of Hog Run Creek which would drain the water on the northwest side of the wall into the creek. The placement of the diversion trench would result in a reduction In the differential in the groundwater to 4 feet. Further reduction is not possible due to the elevation of the surface of the receiving water. The groundwater gradient across the cutoff wall is not expected to cause a significant increase in the permeability of the wall or subject the wall to pressures which might cause it to fail. Assuming that the leak in the vicinity of the Chemical Leaman site is repaired, any upgradient groundwater which would be in contact with the wall would be uncontaminated.

The construction ofTherefore, its

As was described in Section 5.2.2, the construction of a cap in Landfill Section A Is technically feasible and utilizes proven construction techniques. The cutoff wall would be constructed as a soil-clay mixture with a minimum thickness of 30 Inches and a permeability of better than 10“7 cm/sec. It would be connected to the cap and would be keyed a minimum of 3 feet into the underlying bedrock. If properly constructed, slurry cutoff walls have proven to be reliable barriers to lateral groundwater flow. However, stringent quality control is needed to prevent problems which could leave windows or openings in the wall.

' Slurry walls have been successfully used to contain contaminants within or reduce infiltration into a number of hazardous waste sites. To date, however, limited performance data regarding the useful life of cutoff walls is available. This is mainly due to the fact that a cutoff wall is a dynamic structure subject to both physical and chemical stresses of each individual environment. Based on the known leachate quality and types of wastes contained in landfill Section A the performance andreliability of a partial cutoff wall would be high, a diversion trench utilizes well-known techniques, implementability would also be considered as high.
The installation of the cutoff wall requires the excavation of deep trenches varying in depth from approximately 20 to 50 feet, cutoff wall trench is always filled with slurry and will not be entered by onsite workers, the safety of this operation would be high. Depending upon the final design, the trench for the diversion trench may reach 10 to 15 feet deep. Workers may be required to lay pipe, geofabric, aggregate, and other material in the trench. Failure of the trench would be prevented with sheet piling. A final safety consideration is that some waste material along the landfill. Chemical Leaman property line may be required to be excavated prior to installation of the wall. This waste removal, is necessary to provide a clean channel of fill on at least one side of the wall.
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Construction and operation and maintenance costs for Alternative A4 are detailed in Table 5-16.

are and

of The

Institutional Reauirements

As described generate the appropriate suppression and exposed implemented. f

Release of hazardous constituents into Hog Run Creek and the Delaware River would continue to occur. Due to the substantial reduction in recharge it is expected that these continued releases would be at a

program, as to evaluate

Although this alternative caps the landfill and partially contains the waste, it does not remove or detoxify the waste which is there. In addition, some release of contaminants in the groundwater will occur, thus this alternative would not result in achieving current RCRA or PADER groundwater quality objectives/criteria.
Coordination with the local community would be required in order to provide information on the construction activities associated with the cap, cutoff wall and diversion trench. The implementation of this alternative would require the same permits/approvals as those noted under Alternative A2.

This alternative would effectively eliminate the infiltration precipitation and the lateral flow of groundwater into the landfill, landfill would be dewatered except for the effects of tidal fluctuation along the banks of Hog Run Creek and the Del aware  River which are minimal, r  “ '

in Sections 5.2.2, site preparation activities could release of dust or volatile organic compounds unless I area minimization measures 
 Appropriate personnel protection equipment, health safety measures and air monitoring and sampling would be utilized.

5.2.5 Can. Complete Cutoff Wall with Diversion Trench (A5)
Alternative AS would consist of a cutoff wall to be constructed around the entire perimeter of Landfill Section A, a synthetic membrane cap system, and a trench to divert upgradient groundwaters from contacting the contained area. The diversion trench would be located along the the northwest border of the landfill. The objective of this alternative is to physically isolate the waste from both vertical percolation waters and lateral groundwater Influx. A groundwater monitoring outlined in Section 5.2.1 would also be implemented groundwater quality and contaminant migration, if any.
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Construction and operation and maintenance Alternative AS are summarized In Table 5-5.

As discussed In Section 5.2.4, this alternative potentially has a high degree of performance, reliability and Implementablllty. From a hydrogeologic viewpoint, however, after a number of years, the contained area may become a sink or sump for groundwater which moves vertically upward through the underlying bedrock. Groundwater level measurements collected from couplet wells within and adjacent to landfill Section A Indicate that there Is an upward flow gradient for groundwater contained In the bedrock aquifer system. Thus this alternative Is not an acceptable alternative from a long-term performance standpoint.
Some degree of protection may be required for that part of the wall which will be subject to tidal backwashing along Hog Run Creek and the Delaware River. As part of the design, however, studies will be conducted to accurately determine the effects of backwashing on the wall and develop engineering methods to alleviate any possible wall degradation.

This alternative would Initially meet all current state and federal requirements for prevention of the release of any hazardous constituents. Prior to construction, approval of a Soil Erosion Control Plan would be required along with coordinating any significant stream/rlver bank construction with the Army Corps of Engineers. Coordination with the local community would also be required In order to provide Information on the construction activities associated with the cap, cutoff wall and diversion trench. As noted, however, under the human health and environmental discussion this alternative has some degree of failure and therefore from a long-term Institutional viewpoint. Is not an effective corrective measure.

This alternative effectively encapsulates all of the waste material currently contained In landfill Section A. Basically, all pathways of contaminant release are eliminated, except that at some future point contaminants may be released through the cutoff wall, cap system or both If a hydraulic head of sufficient magnitude to permeate these mechanisms Is created. Thus, this alternative, as a short-term corrective measure would receive a high evaluation rating for environmental and human health exposures, but Is unacceptable from a long-term standpoint.
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would physically and hydraulically encapsulate Landfill No flushing would occur, and pumping of the groundwater as needed to maintain an 1—J

The groundwater management system would consist of one or more recovery wells or shallow recovery trenches and an offsite wastewater treatment plant to treat the contaminated groundwater. The expected groundwater flow which would be necessary to maintain an Inward groundwater gradient would be very low as both vertical and lateral groundwater recharge would be eliminated. The purpose of the groundwater management system Is to

The technical feasibility of this alternative will be considered In terms of each of Its components: the cap, cutoff wall, and groundwater management system. The cap would be tied Into the cutoff wall rather than the river banks on the sides of the landfill which are adjacent to the Delaware River and Hog Run Creek.
The cutoff wall would surround Landfill Section A on all sides including the tidally Influenced banks adjacent to Hog Run Creek and the Delaware River. The cutoff wall may be susceptible to piping (the extraction of material from the wall due to backwash) In those sections of the wall which are adjacent to unconsolidated deposits of gravel and cobbles. Prior to the design of the wall an extensive soil boring program would be Implemented such that the wall Is located on the outside of all waste areas and that the subsurface conditions are characterized. Should piping be a potential problem after the subsurface characterization program Is completed. It would be necessary to seal the wall In potential problem areas with grout or to construct a second wall to protect the Inner wall from any erosion. Based on available Information regrading performance, reliability and constructability the Installation of a complete cutoff wall Is an effective remediation method. From a safety standpoint the installation of the wall will require workers to enter the upgradlent diversion trench and in addition, some waste material along the landfill. Chemical Leaman property.1Ine may be removed. The movement of this waste is necessary to provide a clean channel of fill on at least one side of the wall.

This alternative would consist of a cutoff wall along the entire perimeter of Landfill Section A, a cap as described In Section 4.1.6, and a low-flow groundwater management system to ensure that a groundwater gradient Into the landfill Is maintained. A diversion trench would be constructed on the northwest side of the landfill (see Figure 4-5). This alternative would physically and hydraulically encapsulate Landfill Section A. No flushing would occur, and pumping of the groundwater recovery wells would be conducted as needed to maintain an Inward gradient to the contained landfill.
■ , as outlined In Section 5.2.1, would also be Implemented to evaluate groundwater quality and contaminant migration.

526 Cap. Complete Cutoff Wall with Diversion Trench, and Groundwater Management (A6)
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The alternative would meet all stream and drinking water standards In Hog Run Creek and the Delaware River, such that all effluent discharge limitations would be met.

Table 5-6 details the construction and operation and maintenance costs associated with Alternative A6.

coordinating any significant stream/rlver - - ■ A HASP for the onsite

In this alternative, groundwater would be pumped at a rate of approximately 50 gpm from three recovery wells (the locations of which are shown In Figure 4-6) and treated In a groundwater treatment unit which would remove contaminants to a level which would comply with applicable state and federal discharge standards. The objective of the pump and treat system would be to capture all groundwater located beneath landfill Section A. The continuous removal of groundwater from beneath the landfill would result In the flushing of contaminants from the pumped area.

This alternative effectively encapsulates the waste In landfill Section A and eliminates all pathways for contaminant migration. Final remediation of any organic materials within the landfill would occur through biological degradation and natural attenuation over many decades. Groundwater monitoring downgradient or outside the site perimeter would provide an Indication If any releases Into the groundwater was occurring. At such a point that releases as a result of wall degradation are unacceptable, portions of the wall could be replaced.

Prior to construction, approval of a Soil Erosion Control Plan would be required along with coordinating any significant stream/rlver bank construction with the Army Corps of Engineers, workers would be developed for the Implementation of this alternative. This plan will be In compliance with applicable NIOSH, OSHA, and other applicable standards.
Coordination with the local community will be required In order to provide the public with Information on the construction activities associated with this alternative.

that water entering from the underlying bedrock which eventually would alter the optimum head level necessary to achieve an Inward or static groundwater gradient. The wastewater treatment plant, as described In Section 2.6, could treat the types of contaminants currently found In the groundwater; however, a treatability study of groundwater would have to be undertaken.
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The technical feasibility of this alternative must be considered in terms of the following:
- The feasibility of reducing contaminants through flushing of the site

The feasibility of capturing the groundwater from the site using recovery wells or some alternative groundwater recovery system <1.e., shallow trenches)
- The feasibility of treating the recovered groundwater so that it complies with the appropriate standards

The contaminants which are soluable in water and which result in the contamination of groundwater can be effectively reduced in concentration through flushing of the site. The majority of waste In landfill Section A was disposed of In bulk and Is therefore. In contact with groundwater or the surrounding soli. Therefore, It Is feasible that flushing would reduce the concentration of any soluble contaminants contained within the landfill.

The technical feasibility of treating the recovered groundwater Is high, because the treatment plant Is a combination of unit operations which are well understood and are considered capable of handling the expected wastewater stream In order to meet stream discharge standards. A treatability study, however, would have to be conducted.to ensure that the treatment plant would operate as expected.

Infiltration of rainwater and lateral groundwater flow would gradually decrease the level of constituents In the waste. For those constituents which would be released by the pass through of rain or groundwaters. This alternative should achieve remediation of the site over a 10- to 20-year period. A groundwater monitoring program as outlined In Alternative Al would also be Implemented to evaluate groundwater quality and contaminant migration.

The hydraulic conductivity of the wells located In Landfill Section A range over two orders-of-magnitude. Thus, considerable uncertainty exists regarding the expected yield from a groundwater recovery well. The performance and reliability of achieving effective flushing of the landfill must be considered medium. Prior to the design and Implementation of this alternative, in-field pumping tests and additional borings would be conducted to accurately determine the hydraulic characteristics of the uppermost aquifer.
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Complete Cutoff Mall with Diversion Trench and Groundwater Management (A8)

Table 5-7 summarizes the construction and operation and maintenance costs associated with this alternative.

Any hazardous constituents released from the waste Into the groundwater which Is the most significant pathway associated with the site would be removed and treated. During the Implementation of the alternative, the contaminants would be hydraulically confined to the site. Upon completion of the remediation, It Is expected that the groundwater In the landfill would meet current federal and state water quality standards. However, this alternative would not Isolate the waste materials from any Intrusive activities which might be conducted by authorized or unauthorized Individuals.

As presented In each of the cutoff wall alternatives, the long-term effectiveness of the wall In that area of the landfill where tidal Inflow of groundwater and surface water occurs, may be reduced by piping or breakdown of the outside wall surface. This condition can most likely be minimized through the addition of sealants to the slurry mixture or the additional construction of a cement based secondary wall In the affected areas. In addition, the reliability of this alternative Is measured to

This alternative Is the same as Alternative A6, except that an Impermeable cap system would not be placed over the contained area. Instead, as for Alternative A7 - Groundwater Management, natural percolation or rainfall would Infiltrate the waste material thereby allowing any water soluble waste constituents to enter the uppermost aquifer where It would then be recovered by the groundwater management system. The advantage of this alternative Is that It will result In the eventual removal and treatment of any soluble waste constituents. A groundwater monitoring program as outlined In Alternative Al would also be Implemented to evaluate groundwater and contaminant migration. If any.

This alternative would permanently remove any hazardous constituents which would solubilize In the groundwater and would ensure that all applicable groundwater and surface water standards would be attained after Implementation of the remedial alternative. However, other PADER/ RCRA standards for closure of Interim status or permitted landfill facilities (I.e., Impermeable cap system) would not be achieved.
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Table 5-8 summarizes the construction and operation and maintenance costs associated with this alternative.

some degree by management system.

This alternative would result In the removal and treatment of any water soluble hazardous waste constituents from the contained area. In addition, the release of hazardous constituents into the groundwater pathway would be eliminated. However, this alternative would not isolate the waste materials from any. Intrusive activities which might be conducted by authorized or unauthorized individuals.

This alternative involves the excavation of approximately 944,000 cubic yards of landfill waste and soil from landfill Section A. The excavated materials would be disposed of at a RCRA-permitted landfill. The excavated area would then be backfilled with clean fill to an appropriate grade and then revegetated.

The excavation phase of this alternative requires the removal of the waste and any surrounding contaminated soil from the landfill.

the long-term operation of an active groundwater To prevent contaminant migration out through the walb a more active recovery system will need to be employed as compared to Alternative A6, in which no vertical infiltration would occur. Safety considerations would be the same as for Alternative A6.

This alternative would permanently remove the contaminants which would solubilize in the groundwater and would ensure that all applicable groundwater and surface water standards would be attained after Implementation of the remedial alternative. However, other PADER/RCRA standards for closure of Interim status or permitted landfill facilities (i.e. Impermeable cap system) would not be achieved.

This material would be segregated by type of material (such as plastic, bulky metallic items, sludges, and soil) in a temporary staging area and transported to a secure landfill. If any liquids are encountered they

A groundwater monitoring program which would Include the parameters outlined under Alternative Al would be conducted during the removal activities. Upon completion of the excavation and final site restoration, the monitoring program would be eliminated.
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All hazardous waste haulers would compliance with RCRA requirements for hazardous waste excavated material would have to be properly A site specific Health and Safety Plan In accordance with and other applicable standards would be developed and

All excavated materials would be disposed of at a RCRA permitted offsite landfill and/or treatment facility, also be In compliance with RCRA requirements for transporters, and all excavated material would have manifested. NIOSH, OSHA, Implemented.

This alternative would meet current regulatory requirements for the disposal of hazardous waste materials. Removal of the source of contamination would eliminate the existing low levels of contamination presently detected In groundwater beneath the landfill.and stream standards for discharge Into Hog Run Creek or the Delaware River would be met for the contaminants which are of concern In Landfill Section A.

will be drummed and disposed of offsite by either treatment or Incineration. No special excavation or transportation techniques would be required. This type of remedial action has been used at a number of hazardous waste sites normally however with waste that are In a more containerized form. From a performance standpoint, this alternative results In the complete removal of all waste materials, both hazardous and non-hazardous.

The excavation phase of this alternative would present the most significant potential environmental Impact. Dust which Is generated during excavation and loading of the contaminated soil and releases of any volatile organic compounds may present a short-term negative Impact to workers and the community. These emissions could be controlled, however with dust or foam-type suppressants. Onsite workers would wear the appropriate protective equipment during the excavation phase, and air monitoring and air sampling would be conducted during the course of all site activities. This alternative would remove all waste In the landfill and would constitute the complete remediation of Landfill Section A.

The complete excavation and removal of all waste and surrounding soil would result In the complete and final closure of the site and eliminate any potential risk of future offsite contamination. This alternative would, however. Involve the exposure of construction personnel to contaminants during the excavation and handling activities. In addition, approximately 47,000 20-cub1c yard truckloads would be required for the transport of the excavated materials. Both the actual dally number of trucks moving Into and out of the Bristol/Croydon area and the potential risk of an accident Involving one or more of the loaded trucks constituent a low safety evaluation for this alternative.
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Table 5-9 summarizes the construction and operation and maintenance costs associated with this alternative. For purposes of this estimate it was assumed that all excavated waste and contaminated soil would be sent to one RCRA permitted landfill. The costs would increase if more than one disposal facility was included or if other options <i.e., incineration) would be included to meet the LDRs.

The advantage of this alternative is that it would meet all current regulatory requirements for the disposal of hazardous waste materials. A disadvantage however is that due to the quantity of materials disposed of in landfill Section A, approximately 950,000 cubic yards, it is highly unfeasible that a single RCRA landfill could accept this much volume of waste. In addition, some of the waste may not be allowed to be landfilled due to RCRA Land Disposal Restrictions (LDRs). Thus, the Rohm and Haas waste would most likely be split between a number of locations and/ or treatment facilities, which may or may not be subjected to future RCRA or CERCLA cleanup requirements.

The excavation phase of this alternative requires the removal of the waste and any surrounding contaminated soil from the landfill.any surrounding contaminated soil from the landfill.materials would be segregated by compatible waste type (i.e. plastics, paper, sludges, liquids, soils) and drummed or containerized on site in a staging'temporary staging area. The containerized waste would then be transported to one or more off-site treatment facilities. No special excavation or transportation techniques would be required, however significant materials handling procedures would need to be developed to deal with the more bulkier items contained in the landfill. As noted for Alternative A9, excavation and thermal destruction or proper landfilling of hazardous waste materials has been used to remediate a number of RCRA sites, though not of the magnitude as would be required for landfill Section A.

This alternative is the same as Alternative A9 except that the 944,000 cubic yards of excavated materials would be drummed or containerized onsite, prior to being shipped offsite to a RCRA permitted incineration (i.e., treatment) facility. All hazardous ash that is generated would then be disposed of at a RCRA permitted landfill. The excavated area would then be backfilled to an appropriate grade and revegetated. A groundwater monitoring program which would include the parameters outlined under Alternative Al, would be conducted during the removal activities. Upon completion of the excavation and final site restoration, the monitoring program would be eliminated.

5.2.10 Complete Excavation. Offsite Incineration and RCRA Landfill (AIO)
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Table 5-10 summarizes the Construction and operation and maintenance costs associated with this alternative.

This alternative would receive the same short and long-term environmental and human health assessment as Alternative A9.

5.2.11 Complete Excavation. Onsite Incineration and RCRA Landfill (All)

This alternative would, however, Involve the exposure of construction personnel to contaminants during the excavation and handling activities. In addition, fully loaded truck trailers typically handling only 80, 55-gal1on drums. Using the conversion factor of 202 to convert cubic yards to gallons, approximately 43,400 truckloads would be required for the transport of the excavated materials. Both the actual dally number of trucks moving Into and out of the Bristol/Croydon area and the potential risk of an accident Involving one or more of the loaded trucks constituent a low safety evaluation rating for this alternative.

This alternative would receive the same Institutional assessment as Alternative A9. It should be noted however that the number of RCRA permitted Incinerators currently available In the United States Is very limited. If the entire contents of landfill Section A were containerized In 55-ga11on drums, approximately 3.5 million drums of waste would be generated for Incineration. Thus It Is highly unlikely that one permitted facility would have the capacity to handle the entire contents of landfill Section A even with the excavation spread out over several years.

The excavation phase of this alternative requires the removal of the waste and any surrounding contaminated soil from the landfill. The excavated materials would be segregated by compatible waste type (I.e. plastics, paper, sludges, liquids, soils, metals, etc.) and containerized

This alternative Is the same as Alternative A10 except that the 944,000 cubic yards of excavated materials would be Incinerated onsite. All hazardous ash that Is generated would be disposed of at an offsite RCRA permitted landfill. The excavated area would then be backfilled to an appropriate grade and revegetated. A groundwater monitoring program which would Include the parameters outlined under Alternative Al, would be conducted during the removal activities. Upon completion of the excavation and final site restoration, the monitoring program would be eliminated.
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To Implement this alternative, significant permitting requirements <1.e., RCRA and Air Quality) will need to be submitted and approved by various agencies.

As noted for Alternative A9 and A10, excavation and thermal destruction of hazardous waste materials have, been used to remediate a number of RCRA or CERCLA sites, though not of.the magnitude as would be required for landfill Section A. A significant drawback to this alternative Is that mobile or temporary Incinerator facilities have tended to be designed for small scale <l.e. 5 to 20 tons per day) applications. In addition, most of these systems have not been operated for the duration which may be required for the Rohm and Haas site.

Short term exposure to Incomplete combustion gases might be experienced by local environmental and human receptors only If the onsite unit or units failed to achieve complete combustion. Operating controls would be provided for any unit such that shutdown of the Incinerator would Immediately occur If a malfunction was detected. From a long-term standpoint this alternative would result In the elimination of the source of any hazardous constituents and meets all current RCRA requirements.

Removal of the source of contamination would eliminate the existing low levels of contamination presently detected In groundwater beneath the landfill. All groundwater and stream standards for discharge Into Hog Run Creek or the Delaware River would be met for the contaminants which are of concern In landfill Section A.

From a safety standpoint, this alternative will result In the exposure of construction workers to waste contaminants released during the excavation and handling activities. This exposure would be minimized however by the use of protective clothing and the Implementation of a site-specific Health and Safety Plan. Impact to the community however would be significantly less as the excavated waste materials would not be transported through neighborhood streets. Truck traffic will Increase however to facilitate the removal of the residual ash to an offsite disposal facility.

If necessary. A portable Incinerator system would be staged onsite for Incineration of the excavated wastes. The type of system (I.e. rotary kiln, fluidized bed, etc.) would have been determined following test burn studies which would be conducted during the preliminary design phase. Depending upon the type of system employed, the waste and contaminated soil may require containerization to facilitate Incineration. It Is expected that the majority of waste excavated from landfill Section A can be Incinerated; that which Is not will be sent offsite to a RCRA permitted treatment or disposal facility.
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Partial Excavation. Offsite Incineration. Cao. Complete Cutoff Hall with Diversion Trench and Groundwater Management (A12)

Table 5-11 summarizes the construction and operation and maintenance costs developed for Alternative All.

Prior to the implementation of this alternative a waste sampling/soil boring program would be required to define the limits of the excavated areas. The excavated materials would be drummed or containerized onsite in a temporary staging area. The containerized waste would then be transported to one or more offsite treatment facilities. No special excavation or transportation techniques would be required, however significant materials handling procedures would need to.be developed to deal with the more bulkier items that may be encountered. As noted for Alternatives A-9, A-10, and A-11, excavation and thermal destruction of hazardous waste materials has been used to remediate a number of RCRA sites. This alternative would, however, involve the exposure of construction personnel to contaminants during the excavation and handling activities. In addition, fully loaded truck trailers typically handle only 80, 55-ga11on drums. Using the conversion factor of 202 to convert cubic yards to gallons, approximately 470 truckloads would be required for the transport of the excavated materials. These two factors constituent a low safety evaluation rating for this alternative.

A site-specific Health and Safety Plan in accordance with NIOSH, OSHA and other applicable standards would be developed and implemented during any excavation or waste landfilling activities. Implementation of this alternative would meet or exceed all current regulatory requirements, however there are significant local, state, and federal permitting requirements.

This alternative would involve the excavation and offsite disposal of approximately 10,300 cubic yards of waste materials from four areas of the landfill where consistently elevated levels of organic compounds have been detected in the groundwater. The excavated materials would be transported to an offsite RCRA permitted incinerator for treatment prior to disposal in a permitted landfill. All excavated areas would then be backfilled with clean fill to an appropriate grade. The corrective measures outlined for Alternative A6 would then be implemented at the site to physically isolate the remaining waste materials. The objective of the partial excavation is to remove that waste material which is believed to be the source of the observed elevated groundwater concentrations. Upon completion of all of the outlined corrective measures a groundwater monitoring program which would include the parameters outlined under Alternative Al would be implemented.
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Table 5-11A summarizes the construction and operation and maintenance costs developed for Alternative Al2.

This alternative consists of installing and sampling wells in accordance with federal and state RCRA closure requirements for a period of 30 years. The sampling frequency and parameters would be based on regulatory requirements and the current Rohm and Haas monitoring program.

This alternative would be very reliable because groundwater sampling and analyses are proven technologies, are easy to implement, and would be safe, provided that applicable health and safety measures are adhered to during implementation.

This alternative would receive the same short- and long-term environmental and human health assessments as Alternatives A6 and A9.

LANDFILL SECTION B ALTERNATIVES

This alternative would receive the same institutional assessment as Alternative A6. In addition, removal of the source of the elevated compounds would reduce the existing levels of contamination presently detected in groundwater beneath the landfill.

No remedial action would be taken. The concentration of contaminants would be attenuated by natural flushing of the waste through infiltration and lateral groundwater flow.

The No Action alternative would not prevent or reduce the current release of hazardous constituents from landfill Section B. The concentration of contaminants (primarily volatile aromatic hydrocarbons) would decrease . only through natural attenuation. However, the concentration ofcontaminants being released may Increase as it is currently estimated that approximately 50 percent of the 20,000 drums are still intact. Thus, on a short term basis, the release of contaminants will continue to occur, however, based on the human health and environmental risk assessment conducted during the remedial investigation, the impact to
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Table 5-12 summarizes the construction and operation and maintenance costs associated with this alternative.

considered significant.Action alternative Is unacceptable due to the continued release of hazardous constituents into groundwater and should the level of contaminant release significantly increase, the risk to human health and the environment may not be acceptable.

Currently, there are no Institutional requirements specifically directed at non-permitted, pre-RCRA hazardous waste facilities.current RCRA regulations, facilities operating under interim status (I.e., the former Croydon Plant) must Institute corrective action as necessary to protect human health and the environment. Based on the risk assessment conducted for the Bristol landfill, the No Action alternative is an acceptable corrective measure per current RCRA requirements as the determined or calculated risk to human health and the environment is notHowever, from a long-term standpoint, the No continued release should the level

human health will be acceptable as long as the concentrations released do not increase. Short-term Impact to the identified environmental receptors will be marginally acceptable, based on current concentrations. Depending upon the frequency or occurrences of drum releases and the concentration of hazardous constituents within the the future impact to the identified human and environmental receptor populations may or may not be acceptable.

This alternative consists of an impermeable cap which would cover the 4.5-acre area of Landfill Section B in which drummed and bulk waste materials were burled. The cap would consist of a flexible synthetic membrane, a drainage layer and two feet of vegetative bearing soil as described In Section 3.2.1.1. The permeability of the cap system would be less than 10-7 cm/sec. A groundwater monitoring program, as outlined in Section 5.3.1 would also be implemented to evaluate groundwater quality and contaminant migration.

This alternative would utilize proven excavation and landscaping techniques during site preparation and contouring. The quality of the sealing of the liner seams would be periodically tested to ensure that the proper permeability is achieved. The site of the cap installation is relatively flat and easily capped. The cap would achieve a 99.3-percent reduction in the precipitation which would infiltrate the landfill and form leachate. Based on the previous use of synthetic membranes for the capping of similar landfills and the existing site topography, the
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Table 5-13 summarizes the construction and operation and maintenance costs associated with this alternative.

remediate except Section natural
This would reduce the Impact of the waste on the groundwater in the early years following capping and would Increase the time which would be needed to naturally attenuate the site. As presented in the Public Health and Environmental Risk Assessment for the landfill, the concentration of contaminants from Landfill Section B that currently enters groundwater and subsequently Hog Run Creek and the Delaware River, result in no unacceptable risk to public health and minimal risk to aquatic species. However, should the level of contaminant release significantly Increase, the long-term risk to human health and the environment may not be acceptable.

implementability, performance and the reliability of this alternative are considered to be high. High density polyethylene liners have a typical lifespan of 20 to 30 years when exposed to ultraviolet degradation. As the membrane material will be entirely covered by soil, ultraviolet degradation will be minimal, if at all. Thus, the expected life of a cap will exceed 30 years. The safety of this alternative is also considered high, because it utilizes proven construction techniques and no waste excavation will occur.

This alternative would satisfy the current regulatory requirement for capping of a RCRA Interim status closed landfill. However, it fails to actively control the migration of contaminated groundwater offsite and also fails to protect the groundwater from future releases of contaminants from drums in the landfill which have not yet ruptured. Prior to the implementation.of this alternative an approved Soil Erosion and Control Plan would be required along with coordination with the Army Corps of Engineers should any stream bank reconstruction be required. County and state Stream Encroachment permits may also be required.

This alternative groundwater attenuation.
would not remediate Landfill Section B or the beneath the site except through natural contaminant The cap would serve to reduce the flushing of the waste, thereby reducing the rate at which contaminants would flow offsite.

Site preparation activities may generate quantities of dust that could cause short-term environmental iand/or public health Impacts. However, even minimal dust emissions would be carefully monitored and appropriate dust suppressants would be used when necessary. Onsite workers would be protected from exposure through the use of personnel protective equipment and safety protocols.
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This alternative results in the physical containment of the waste materials though some leakage of contaminants through the wall will occur. This leakage will most likely occur on the downgradient end of the wall where the leachate head within the wall would be higher than the groundwater head outside the wall. Both the short term and long term

From a hydrogeologic viewpoint, groundwater level measurements collected from couplet wells within landfill Section B indicate that there is an upward or upgradient flow of groundwater from the underlying bedrock into the overburden aquifer. Thus, from a long-term performance standpoint the Installation of the cutoff wall may result in a bathtub effect, that is water would enter the contained area until sufficient head resulted to cause leakage through the walls or overlying cap.

Alternative B3 consists of the placement of a synthetic cap system over the 4.5 acre waste disposal area and the installation of a low permeability wall around the perimeter of the site. The wall would be keyed or connected into the underlying bedrock such that the horizontal flow of groundwater into and/or leachate out of the contained area would be significantly reduced. A groundwater monitoring program as outlined in Section 5.3.1 would also be implemented to evaluate groundwater quality and contaminant migration.

The placement and construction of the cap system utilizes proven techniques and quality control measures such that it has a high level of performance, reliability, implementability and safety. Installation of slurry cutoff walls around hazardous waste landfills has occurred at a number of locations. The installation of the wall In landfill Section B would require the excavation of a 30-inch wide trench to a depth of approximately 35 feet. The performance and reliability of the wall is dependent mainly upon the chemical interaction between the wall materials and the leachate contained by the wall and the quality control followed during the construction of the wall. Prior to the construction of the wall, samples of the leachate within landfill Section B and the surrounding soil medium will be obtained in order to determine in the laboratory the best slurry composition. During the actual wall construction, quality control measures will be implemented such that voids or large pores are not allowed to develop. The occurrence of a void in the wall may act as an avenue for the escape of waste contaminants. Therefore the implementability of the wall is considered high, though the performance and reliability may be considered medium. Since the cutoff wall trench is always filled with slurry and will not be entered by onsite workers, the safety would be considered high.

5.3.3 Cap and Complete Cutoff Hall (B3)
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Table 5-14 details the construction and operation and maintenance costs associated with this alternative.

risk to human health or the environment will contaminant concentrations Immediately outside be dependent upon the   the wall. During the construction and Installation of the cap and wall systems the risk to both human health and the environment Is not expected to Increase as no waste excavation would occur.

This alternative would Initially meet all current state and federal requirements for preventing hazardous constituents from exceeding their respective concentration limits at a compliance point by eliminating the release of leachate from the . encapsulated area. However, as the upgradlent flow of water continues unchecked, leakage through the wall or cap will occur at some future point, thereby resulting In an uncontrolled release. The Implementation of this alternative would require the same permits as the previous alternative (Alternative B2>.

Cap and Complete Cutoff Wall with Groundwater Management (B4)
Alternative B4 consists of an Impermeable cap, a complete soil-bentonite cutoff wall which would join the cap to the bedrock as described In Section 5.3.3 and one or more low flow groundwater recovery wells to prevent outward migration of contaminated groundwater from the containment. A groundwater treatment system to remove the contaminants from the wastewater would also be Included. This alternative would completely encapsulate the waste In Landfill Section B, thereby preventing any contamination of the groundwater as long as the cap, the cutoff wall, and the groundwater management system operate. This alternative would do little attenuate the contamination In Landfill Section B, either naturally or artificially. The purpose of the low-flow groundwater pumping would be to maintain a very slight hydraulic gradient Into the contained area, thereby eliminating any flow of contaminants out of the site. A groundwater monitoring program, as outlined In Section 5.3.1, would also be Implemented to evaluate groundwater quality and contaminant migration.

The cap and cutoff wall will have the same technical assessment as discussed In Section 5.3.3. The groundwater recovery wells would be used to marginally lower the water table within the contained area, thus creating an Inward flow of groundwater. The recovered groundwater would then be treated either onsite or offsite. Prior to final design of the groundwater pumping and treatment systems, actual In-field testing to determine the underlying aquifer flow characteristics will need to be conducted. The data obtained will then be used as the basis of further 
design.
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Construction and operation and maintenance costs associated with this alternative are presented In Table 5-15.

The leakage of

Following the natural attenuation of any downgradient groundwater which Is not contained within the slurry wall, this alternative would prevent the further release of any contaminants Into the environment. Treatment of the recovered groundwater would occur In a manner consistent with current regulatory requirements. Other than obtaining the required permits (same as for Alternative B2) to allow for the placement of the cap and construction of the wall, no significant Institutional requirements would prevent the construction of this alternative.

The addition of the groundwater recovery and treatment systems Increases the performance and long-term reliability of this alternative, recovery of groundwater would result In little If any contaminants through the cutoff wall.

However, this alternative will not prevent the release of hazardous constituents from the drummed materials, thus groundwater recovery and treatment Is necessary for both the short-term and long-term effectiveness of this alternative.

Some Impact to the environment may result, however, due to the very conservative assumptions Incorporated Into the risk assessment, the likelihood of significant Impact on aquatic life In the Delaware River would be minimal. It must be noted, that In time as a result of vertical percolation and horizontal groundwater flow the hazardous constituents currently present In groundwater downgradient of Landfill Section B will naturally attenuate. Thus this alternative results In minimal Impact on a short-term and long-term basis, to the human health and the environment.

This alternative effectively encapsulates the waste In Landfill Section B. As long as the containment remains Intact, little. If any hazardous constituents will escape. Hazardous constituents which are already present In groundwater which Is not Included In the encapsulated area will continue to migrate and eventually reach Hog Run Creek and the Delaware River. Based on the March 1988 "Public Health and Environmental Risk Assessment of the Rohm and Haas Landfill," the current level of hazardous constituents In groundwater beneath and adjacent to landfill Section B, does not pose any significant adverse Impact or risk to human health.
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The feasibility of reducing contaminants through flushing of the site
The feasibility of capturing the groundwater from the site using recovery wells or some alternative groundwater recovery system <1.e., trenches)

The technical feasibility of this alternative must be considered in terms of the following:

The feasibility of treating the recovered groundwater so that it complies with any appropriate standards.

captured by the recovery welKs) or trench.Section B disposed of in metal or fiber (i.e., lined) containers, estimates from the 1984 test pit Investigation approximately 50 percent of the drums are still Intact.aromatic hydrocarbons and other contaminants which are contained In these drums will not be drawn to recovery wells until these drums have ruptured. At a minimum, It could take another 5 to 10 years for most of the remaining barrels to rupture. Even after the drums have ruptured, further time will be necessary for water to infiltrate the drums and solubilize the contaminants. The disturbed earth and bulk polymer (I.e., emulsion) material in which the drums are placed may retard the flow of groundwater and make leaching of the contaminants within the landfill a slow process. Finally, the contaminants of greatest concern (benzene, xylene, toluene, and ethylbenzene) have a marginal solubility In water and would combine slowly with the groundwater. Because of these factors, the process of flushing the area would be very slow; on the order of at least 15 to 20 years.

In order for contaminants to be flushed out of the waste, the contaminants must be somewhat soluble In water, and they must be In contact with the water which Infiltrates the waste and which then Is The wastes In Landfill Visual Indicate that Therefore, the

In this alternative, groundwater would be pumped from a recovery well or wells located within Landfill Section B and treated In an onsite groundwater treatment unit which would remove contaminants to a level which would comply with any permitted effluent standards. The pump and treat system would capture all groundwater beneath Landfill Section B, thus preventing the uncontrolled release of any hazardous constituents. In addition, the landfill would be flushed by Infiltration of rainwater and lateral groundwater flow thereby gradually releasing any soluble constituents from the waste. A groundwater monitoring program, as outlined In Alternative Bl, would also be Implemented to evaluate groundwater quality and contaminant migration.
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Table 5-16 summarizes the construction and operation and maintenance costs associated with this alternative.

The technical feasibility of treating the recovered groundwater Is high, because the proposed treatment would be a combination of unit operations which are well understood and are considered capable of handling the expected wastewater stream In order to meet stream discharge standards. A treatability study, however, would have to be conducted to ensure the appropriateness of the treatment plant configuration.

Any soluble contaminants released from the waste Into the groundwater which Is the most significant pathway associated with the site would be removed and treated. During the Implementation of the alternative, the contaminants would be hydraulically confined to the site. Upon completion of the remediation, the groundwater beneath the landfill should meet current federal and state water quality standards. This alternative does not Isolate the Insoluble waste materials from any Intrusive activities which may be conducted by authorized or unauthorized Individuals.

The feasibility of being able to capture groundwater at the site at a fast enough rate to hydraulically contain the contamination and to promote flushing of the waste Is high. Based on desktop calculations, one 8-1nch recovery pumping at an average rate of 10 gpm should capture all groundwater beneath the site. Prior to the design and Implementation of this alternative. In-field pumping tests will need to be conducted to accurately determine the hydraulic characteristics of the aquifer. The reliability and Implementability of this alternative should be high however as proven technologies and equipment would be used.

This alternative would permanently remove the contaminants which would solubilize in the groundwater and would ensure that all applicable groundwater and surface water standards would be attained during and after implementation of the remedial alternative. A NPDES permit would need to be obtained for any onsite effluent discharges. However, other PADER/RCRA standards for closure of interim status or permitted landfill facilities (i.e., impermeable cap system) would not be achieved). A HASP in accordance with NIOSH, OSHA, and other applicable standards would be developed and Implemented during the construction of the groundwater recovery system.
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staging area, or more offsite treatment facilities.

Excavation and thermal destruction or proper landfilling of hazardous waste materials has been used to remediate a number of RCRA and CERCLA sites. Thus, the overall performance, reliability, and implementability of this alternative would be considered medium to high. Exposure of construction personnel to organic and inorganic contaminants during the excavation and handling activities would be minimized through the use of protective clothing and the implementation of a site-specific Health and Safety Plan. In addition, fully loaded truck trailers typically handle only 80, 55-gal1on drums. Thus, at least 3,700 truckloads will be required for the transport of the excavated materials. Both the actual dally number of trucks moving Into and out of the Bristol/Croydon area and the potential risk of an accident involving one or more of the loaded trucks constituent a low safety evaluation rating for this alternative.

The excavation phase of this alternative requires the removal of all waste and any surrounding contaminated soil from landfill Section B. materials would be segregated by compatible waste type <1.e., liquids, sludges, soils, etc.), and drummed or containerized onsite in a temporaryThe containerized waste would then be transported to oneHazardous waste ash generated from the incineration process would then be disposed of at an offsite RCRA permitted landfill.

As outlined in Section 4.2.6, approximately 20,000 drums and 75,000 cubic yards of contaminated soil would be excavated from landfill Section B. Liquid and semi-solid materials would be sampled, consolidated by compatibility and containerized onsite, prior to transport and disposal at a RCRA permitted hazardous waste Incinerator. Solid materials would also be sampled and containerized. If necessary, prior to transport. The excavated area would then be backfilled with clean fill to an appropriate grade and vegetated. All hazardous ash that Is generated would then be disposed of at a RCRA permitted landfill. A groundwater monitoring program which would Include the parameters outlined under Alternative Bl, would be conducted during the removal activities. Upon completion of the excavation and final site restoration the monitoring program would be eliminated.

No special excavation or transportation techniques would be required, however, significant materials handling procedures would need to be developed to deal with the drummed materials. Visual observations conducted as part of a 1984 test pit investigation indicated that the majority of drums are bent and/or mishapened, though many remain intact.

5.3.6 Complete Excavation. Offsite Incineration
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On a local level, a Soil Erosion and Sediment Control Plan would be required for all excavation backfilling and revegetation work.

this much volume of waste, at a number of locations.

Table 5-17 summarizes the construction and operation and maintenance costs associated with this alternative.

The advantage of this alternative Is that It would meet all current regulatory requirements for the disposal of hazardous waste materials. A disadvantage however Is that due to the quantity of material to be either Incinerated, It Is highly unlikely that a single facility could accept this much volume of waste. Thus, material from the site would be treated

disposal of hazardous waste materials. Removal of contamination would eliminate the existing levels presently detected In groundwater beneath the landfill, and stream standards for discharge Into Hog Run Creek or the Delaware River would be met for the contaminants which are of concern In Landfill Section B.

This alternative would meet all current regulatory requirements for the Removal of the source of existing levels of contaminants All groundwater

The excavation phase of this alternative would present the most significant potential environmental Impact. Dust which Is generated during excavation and loading of the contaminated soils and releases of volatile organic compounds would present a short-term negative Impact to workers and the community. These emissions can be controlled however with dust or foam-type suppressants. Onsite workers would wear the appropriate protective equipment during the excavation phase, and air monitoring and sampling would be conducted during the course of all site activities. From a long-term standpoint this alternative would result In no risk to human health or the. environment due to the removal of all waste materials.

All excavated materials would be disposed of at an offsite RCRA permitted Incinerator. All hazardous waste haulers would also be In compliance with RCRA requirements for hazardous waste transporters, and all excavated material will have to be properly manifested. A site-specific Health and Safety Plan In accordance with NIOSH, OSHA, and other applicable standards would be developed and Implemented.
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As Incineration of the excavated materials will be conducted onsite, air pollution control equipment to prevent the release of unacceptable levels of contaminants Into the atmosphere will be an Important part of the

The waste materials would then be Incinerated Hazardous waste ash generated from

This alternative Is the same as Alternative B6 except that all excavated materials would be Incinerated via a "mobile" unit, onsite. All hazardous ash that Is generated would then be disposed of at an offsite RCRA permitted landfill. The excavated area would then be backfilled to an appropriate grade and revegetated. A groundwater monitoring program which would include the parameters outlined under Alternative Bl would be conducted during the removal activities. Upon completion of the excavation and final site restoration, the monitoring program would be eliminated.

As noted for Alternative B6, excavation and thermal destruction of hazardous waste materials have been used to remediate a number of sites. From a short-term standpoint, however, the overall performance, reliability, implementability of this alternative would be considered low to medium due to the potential operational problems that my be encountered. From a long-term standpoint, incineration would destroy many organic compounds and would reduce the volume and toxicity of the wastes. Exposure from direct contact inhalation and ingestion of the wastes would be eliminated. Exposure of onsite construction personnel to organic and inorganic contaminants during the excavation and materials handling would be minimized through the use of protective clothing and the implementation of a site-specific Health and Safety Plan. Emissions from the incineration unit would be monitored per a unit specific air permit, thus reducing the potential for exposure of the nearby community to unacceptable levels.

The excavation phase of this alternative requires the removal of all waste and any surrounding contaminated soli from landfill Section B. The materials would be segregated by compatible waste type (i.e., liquids.sludges, soils, etc.) and drummed or containerized. If necessary, in a temporary staging area. 7..onsite in a mobile Incineration unit, the incineration process would then be disposed of at an offsite RCRA permitted landfill.
Mobile incineration units have been used as part of the remediation of Typically, these units have been designed for each specific use and then constructed at the location of use. Test burn monitoring would need to be conducted prior to actual In-field use. Significant materials handling will be required to Introduce the wasters

537 Complete Excavation. Onsite Incineration, and RCRA Landfill (B7)
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Offsite Incineration. Can. Complete Cutoff Mall and Groundwater Management (B8)

The cap and cutoff wall discussed in Section 5.3.3. to marginally lower the water table within the contained creating an inward flow of groundwater.

characteristics will need to be conducted, be used as the basis of further design.

Table 5-18 summarizes the construction and operation and maintenance costs associated with this alternative.

will have the same technical assessment as The groundwater recovery wells would be used I area thus

This alternative does prevent the release of hazardous constituents from the drummed materials, thus groundwater recovery and treatment most likely is necessary for the short-term, however over the long-term may be

In addition to the institutional requirements noted for Alternative 86, PADER air permit and local township construction/operation permits will be required for the implementation of this alternative. Obtaining the air permit will be done In accordance with PADER requirements.

This alternative is the same as Alternative 84 except that prior to construction of the cutoff wall and impermeable cap system, the approximately 20,000 drums would be excavated and Incinerated at a RCRA permitted facility. All hazardous ash that is generated would then be disposed of at a RCRA permitted landfill. A groundwater monitoring program which would include the parameters outlined under Alternative 81 would be implemented to evaluate groundwater quality and contaminant migration.

The recovered groundwater would then be treated either onsite or offsite. Prior to final design of the groundwater pumping and treatment systems, actual in-field testing to determine the underlying aquifer flow characteristics will need to be conducted. The data obtained will then

incineration unit. An air permit, which will detail emissions standards or limits will be obtained based on results from test burns of the actual waste materials. The permitted standards will be protective of the environment and human health on both a daily and long-term exposure basis. Monitoring of the emissions will be conducted per the requirements of the air permit.
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No special excavation or transportation techniques would be required, however, significant materials handling procedures would need to be developed to deal with the drummed materials. Visual observations conducted as part of a 1984 test pit investigation Indicated that the majority of drums are bent and/or mishappened, through remain Intact.

The excavation phase of this alternative significant potential environmental impact, during excavation and

This alternative would meet all current regulatory requirements for the disposal of hazardous waste materials. Removal of the source of contamination would lower the existing levels of contaminants presently detected in groundwater beneath the landfill. However, because the contaminated soil will remain, some release of contaminants will occur on both a short- and long-term basis.

The excavation phase of this alternative requires the removal of all Liquid and semi-solid materials would be sampled, and containerized onsite, prior todrummed material, consolidated by compatibility and containerized onsite, prior transport and disposal at a RCRA permitted hazardous waste incinerator.

Excavation and thermal destruction or proper landfilling of hazardous waste materials has been used to remediate a number of RCRA and CERCLA sites. Thus, the overall performance, reliability, and implementability of this alternative would be considered medium to high. Exposure of construction personnel to organic and Inorganic contaminants during the excavation and handling activities would be minimized through the use of protective clothing and the Implementation of a site-specific Health and Safety Plan. In addition, fully loaded truck trailers typically handle only 80, 55-ga11on drums. Thus, at least 350 truckloads will be required for the transport of the excavated materials.

The addition of the groundwater recovery and treatment systems increases the performance and long-term reliability of this alternative, recovery of groundwater would result In little If any leakage of contaminants through the cutoff wall.

would present the most Dust which is generated releases of volatile organic compounds would present a short-term negative Impact to workers and the community. These emissions can be controlled however with dust or foam-type suppressants. Onsite workers would wear the appropriate protective equipment during the excavation phase, and air monitoring and sampling would be conducted From a long-term standpoint this alternative would result in a lowered risk to human health or the environment due to the removal of all drummed materials.
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On a local level, a Soil Erosion and Sediment Control Plan would be required for all excavation backfilling and revegetation work.

Table 5-18A summarizes the construction and operation and maintenance costs associated with this alternative.

This alternative Is the same as Alternative B8 except that the excavated drummed materials would be Incinerated via a "mobile" unit, onsite. All hazardous ash that Is generated would then be disposed of at an offsite RCRA permitted landfill. The excavated areas would then be backfilled to an appropriate grade prior to construction of the complete cutoff wall and Impermeable cap system. A groundwater monitoring program which would Include the parameters outlined under Alternative Bl would be Implemented to evaluate groundwater quality and contaminant migration.

The excavation phase of this alternative requires the removal of all drummed waste from landfill Section B. The materials would be segregated by compatible waste type (I.e., liquids, sludges, etc.) and redrummed or containerized. If necessary. In a temporary staging area. The waste materials would then be Incinerated onsite In a mobile incineration unit. Hazardous waste ash generated from the Incineration process would then be disposed of at an offsite RCRA permitted landfill.
Mobile Incineration units have been used as part of the remediation of several hazardous waste sites. Typically, these units have been designed for each specific use and then constructed at the location of use. Test burn monitoring would need to be conducted prior to actual in-field use. Significant materials handling will be required to Introduce the wastes from landfill Section B into a mobile unit.

5.3.9 Drum Excavation. Onsite Incineration and Groundwater Management (B9)

As noted for Alternative B6, excavation and thermal destruction of hazardous waste materials have been used to remediate a number of sites. From a short-term standpoint, however, the overall performance, reliability. Implementability of this alternative would be considered low to medium due to the potential operational problems that may be encountered. From a long-term standpoint, incineration would destroy

All excavated materials would be disposed of at an offsite RCRA permitted Incinerator. All hazardous waste haulers would also be in compliance with RCRA requirements for hazardous waste transporters, and all excavated material will have to be properly manifested. A site-specific Health and Safety Plan in accordance with NIOSH, OSHA, and other applicable standards would be developed and implemented.
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onsite, unacceptable levels of contaminants Important part of the Incineration unit.

Table 5-18B summarizes the construction and operation and maintenance costs associated with this alternative.

The cap, cutoff wall and groundwater management system will have the same technical assessment as discussed In Section 5.3.3.

Following the natural attenuation of any downgradient groundwater which Is not contained within the slurry wall, this alternative would prevent the further release of any contaminants Into the environment. Treatment of the recovered groundwater would occur In a manner consistent with current regulatory requirements.

This alternative also effectively encapsulates the remaining contaminated soil In landfill Section B. As long as the containment remains Intact, little. If any hazardous constituents will escape. As noted In Section 5.3.4, some short-term Impact to the environment may result, due to the presence of hazardous constituents present In groundwater Immediately downgradient of the area. These constituents will eventually naturally attenuate thereby minimizing the Impact.

many organic compounds and would reduce the volume and toxicity of the wastes. Exposure of onsite construction personnel to organic and Inorganic contaminants during the excavation and materials handling would be minimized through the use of protective clothing and the Implementation of a site-specific Health and Safety Plan. Emissions from the Incineration unit would be monitored per a unit specific air permit, thus reducing the potential for exposure of the nearby community to unacceptable levels.

As Incineration of the excavated drummed materials will be conducted air pollution control equipment to prevent the release of Into the atmosphere will be an An air permit, which will detail emissions standards or limits will be obtained based on results from test burns of the actual waste materials.will be protective of the environment and human health on both a dally and long-term exposure basis. Monitoring of the emissions will be conducted per the requirements of the air permit.
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5.4 LANDFILL SECTION C ALTERNATIVES
5.4.1 No Action Levee <Cl)

Technical Feasibility

Implementation.

Environmental and Human Health Evaluation

Institutional Requirements
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Implemented, downgradient will overburden aquifer.

current RCRA regulations, (l.e..

Currently, there are no Institutional requirements specifically directed at non-permitted, pre-RCRA hazardous waste facilities, facilities operating under for former Croydon plant) must Institute corrective action as
However, under Interim status

health, or waste

This alternative would have a high level of reliability, because the construction of levees and groundwater sampling and analysis are proven technologies. It would be easy to Implement, and It would be safe, provided that applicable health and safety measures are adhered to during

A groundwater monitoring program conslsting of parameters currently being monitored as part of the ongoing Rohm and Haas program and those parameters required by current RCRA/PADER regulations would also be Three or four wells, one upgradlent and at least two be located to monitor groundwater quality In the Long-term monitoring results have shown no evidence of contamination In the bedrock aquifer.

This alternative would consist of a levee on three sides of Landfill Section C as shown on Figure 4-14. This levee would be constructed to an elevation of 13.1 feet and would protect Landfill Section C from a 100-year flood. The floodwaters of a 100-year flood would rise to 11.1 feet In elevation, thus the levee will provide 2 feet of freeboard. Surface runoff waters within the diked area would be channeled to Hog Run Creek.

The levee would be constructed with three to one side slopes and would be hydroseeded with the appropriate vegetation. This alternative Is also acceptable from a long-term standpoint.

The groundwater In Landfill Section C currently meets all public drinking water standards with the exception of nitrate which has had one measured value at 15 ppm. The standard for nitrate Is 10 ppm. Thus, no groundwater treatment Is necessary to protect the environment or human The levee will prevent any future floodwaters from washing waste constituents Into Hog Run Creek or the Delaware. This alternative however, does not prevent the exposure of any authorized or unauthorized workers to the burled waste materials from Intrusive activities.
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measure. A Soil Erosion and Sediment Control Permit

Cost Estimate

Soil Cap and Levee (C2)5.4.2

Technical Feasibility

Environmental and Human Health Evaluation
This alternative would receive the same evaluation as Alternative 5.4.1.
Institutional Requirements

Cost Estimate

108
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Table 5-20 summarizes the construction and operation and maintenance costs associated with this alternative.

Table 5-19 summarizes the construction and operation and maintenance costs associated with this alternative.

The same institutional requirements as noted for Alternative Cl will be required for the implementation of this alternative.

Alternative C2 consists of the construction of the levee along three sides of landfill Section C and the placement of at least 2 feet of clean, vegetative bearing soil over the surface of the site. The purpose of the soil cap is to eliminate the direct exposure of anyone walking on the site surface with the inert waste material which is currently present on part of the site. A groundwater monitoring program as outlined in Section 5.4.1 would also be implemented to evaluate groundwater quality.

This alternative would utilize proven construction and landscaping techniques during the placement of the soil cap and construction of the levee. Thus, this alternative would have a high degree of reliability and implementability. Based on the stated objectives for the cap and levee these elements would also have an expected high performance rating. Some excavation of waste materials may be necessary for construction of the levee and surface water controls, but worker exposure will be minimized through the use of protective clothing and the implementation of a site-specific Health and Safety Plan.

necessary to protect human health and the environment. Based on the risk assessment conducted for the Bristol landfill, and results from long-term groundwater monitoring, this alternative is an acceptable corrective On a local level, a township permit will be required for the construction of the levee, will also be required.
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5.4.3 Cap and Levee (C3)

Technical Feasibility

Environmental and Human Health Evaluation

not be
landfill Section C.

landfill from coming in contact with the buried or at-grade waste.
Institutional Requirements

Cost Estimate

00G12G109

capping of an Inactive landfill, mentioned for Alternative C2 Implementation of this alternative.

Table 5-21 summarizes the construction and operation and maintenance costs associated with this alternative.

This alternative would satisfy any RCRA or PADER requirements for the The same institutional requirements as would also be required for the

This alternative would utilize proven landscaping techniques during site preparation and contouring. The quality of the sealing of the synthetic membrane seams would be periodically tested to ensure that the proper permeability is achieved. The cap would achieve a 99.3 percent reduction in the amount of precipitation which would infiltrate the landfill and form leachate. The site of the cap installation is gently sloping to the south. The reliability and implementability of a cap is considered high. Based on the use of impermeable membrane cap systems at a number of landfill facilities, the performance of the cap is also considered high. The safety of this alternative is also acceptable as it utilizes proven, nonhazardous construction and sampling techniques.

Though the cap will significantly reduce the infiltration of precipitation waters into landfill Section C, the amount of waste in contact with groundwater and the generation of leachate will reduced significantly due to the horizontal flow of groundwater through landfill Section C. The majority of groundwater recharge in this area is attributable to lateral groundwater flow. The cap thus will also have no significant effect on the groundwater table level for he same reason. The placement of the cap, however, does prevent anyone walking on the

This alternative would consist of the levee which was described in Section 5.4.1 and an impermeable cap which would cover the 8.26 acres of Landfill Section C. The cap would consist of 6 Inches of common fill, a 120-mll support liner, a 60-m11 high density polyethylene, a geonet, 18 inches of common fill, and a final layer of 6 inches of topsoil and vegetative cover (see Figure 3-1). The permeability of this cap would be less than 10“^ cm/sec. A groundwater monitoring program, as outlined in Section 5.4.1, would also be implemented to evaluate groundwater quality.
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Cap and Levee with Groundwater Management (C4)5.4.4

5.4.1

Technical Feasibility

Environmental and Human Health Evaluation

Institutional Requirements

Cost Estimate
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Table 5-22 summarizes the construction and operation and maintenance costs associated with this alternative.

The same Institutional requirements as noted for Alternative C2 would be required for this Implementation of this alternative. In addition a permit for the discharge of the recovered groundwater would also be required. This alternative when Implemented would exceed any regulatory requirements.

All of the components of this corrective measures alternative utilize proven construction and groundwater management techniques. Impermeable cap systems and recovery wells have been used at a number of hazardous waste sites and have demonstrated long-term performance. Thus, this alternative would have a high degree of performance reliability and Implementablllty. Safety considerations would be the same as for Alternative C2.

As described In Section 4.3.4 this alternative would consist of an Impermeable cap system, levee and the placement of several recovery wells to pump groundwater from beneath the site. The recovered groundwater would then be pumped to permitted outfall location prior to final discharge. The purpose of the recovery wells Is to minimize the amount of burled waste which Is presently In contact with the groundwater. Based on desktop calculations (see Appendix D) approximately 50 gpm of groundwater would need to be pumped In order to create the necessary cone of depression beneath Section C. A groundwater monitoring program as outlined In Section 5.4.1 would also be Implemented to evaluate groundwater quality.

The placement of the cap system and the capture of all groundwater beneath the site would eliminate any short or long-term potential exposure to the burled waste material. In addition any pathways for uncontrolled releases are also eliminated. Thus, this alternative would be very protective of human health and the environment on both a short and long-term basis.
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Rohm and Haas Landfi11 Cap Remaining5.4.5

removed.

Technical Feasibility

Environmental and Human Health Exposure

111
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Partial Excavation 
Haste (C5)

The implementation of this alternative would result in the removal of all waste presently located in the 100-year floodplain, thus eliminating any future risk for release of the waste or its constituents as a result of flooding. Haste which is currently in contact with the underlying groundwater would also be eliminated, along with that material which is currently present on the site surface. Any remaining waste would be capped with an Impermeable cap system.. Thus, this alternative eliminates any present or future waste exposure pathways. Release of waste constituents to groundwater would continue, however this pathway Is not significant based on long-term monitoring results. Short-term exposure of construction workers to the waste would be minimized through the use of protective clothing and a Health and Safety Plan.

In this alternative, 69,940 cubic yards of waste would be removed from approximately 5 acres of Landfill Section C which are located within the 100-year floodplain. This material would be deposited in Landfill Section A. The excavated area of Landfill Section C would be backfilled with clean fill to an appropriate elevation and graded and vegetated. The remaining 3.08 acres would be capped using the same type of cap as described in Section 5.4.3. No levee would be constructed, because the waste in the 100-year floodplain would be removed. A groundwater monitoring program as outlined in Section 5.4.1 would also be implemented to evaluate groundwater quality.

This alternative would utilize proven excavation and landscaping techniques during the construction. The waste, which would be transferred to Landfill Section A, would be spread and contoured to an appropriate grade and would be remediated in accordance with the corrective measures plan for Landfill Section A. During the course of the excavation, groundwater within the excavated area may need to be pumped to facilitate the removal operation. The pumped groundwater would be diverted to an upgradient Section C location before final discharge to the ground. For the capping of the remaining area of Landfill Section C, the quality of the sealing of the liner seams would be periodically tested to ensure that the cap achieves an overall permeability of 10“' cm/sec. The performance, reliability and implementability of this alternative is considered to be high. Horker exposure would be minimized through the use of protective clothing and the implementation of a site-specific Health and Safety Plan.
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Institutional Requirements

Cost Estimate

5.4.6 Partial Excavation. RCRA Landfill Cap Remaining Haste (C6)

Technical Feasibility

Environmental and Human Health Evaluation

Institutional Requirements

Cost Estimate
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The same Institutional requirements as noted.for Alternative C5 would be required for the Implementation of this alternative.

The technical feasibility of this alternative Is the same reasons as for Alternative C5.

Table 5-24 summarizes the construction and operation and maintenance costs associated with this alternative.

The Implementation of this alternative would result In the reduction of the volume and toxicity of waste, not only for Landfill Section C, but for the entire Bristol Landfill site.

Table 5-23 summarizes the construction and operation and maintenance costs associated with this alternative. The estimate does not Include any costs for the containment of wastes In Landfill Section A as It was assumed that the selected alternative for Landfill Section A will be compatible with the deposition of waste from this alternative.

The Implementation of this alternative would satisfy current RCRA and PADER landfill capping requirements. The removal of the waste from the 100-year floodplain would also meet current regulations which state that hazardous wastes may not be disposed of In such an area. The regulatory permits noted for Alternative C3 would also be needed for this alternative.

This alternative Is Identical to Alternative C5, except that the waste which Is excavated from the floodplain area of Landfill Section C would be transported to an RCRA-permItted landfill for final disposal. The waste remaining In Landfill Section C would then be capped with the Impermeable cap system as outlined under Alternative C3. A groundwater monitoring program, as outlined In Section 5.4.1, would also be Implemented to evaluate groundwater quality.
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Technical Feasibility

problems.

use of wetting or foam suppressants.
Environmental and Human Health Evaluation

Institutional Requirements

'■ i f■ * • 113 000130

Form a long-term standpoint this alternative results in the removal of Section C thereby eliminating any exposure

and anticipated

the waste from landfill f ’ pathways for this specific area.

From a regulatory standpoint, consolidation of wastes in However,
alternative represents only ' the Bristol

The Implementation of this corrective measure would result In the excavation of approximately 112,000 cubic yards of waste from Landfill Section A. The excavated area would then be backfilled with clean fill, graded to meet the natural setting and revegetated. As all waste would be removed from this area, no groundwater monitoring program would be implemented.

this i another part of it does result in the removal of waste from the 100 year floodplain and also results in the removal of a substantial amount of 
■ \   Theimplementation of this corrective measure would require obtaining local Soil Erosion and Sediment Control Plan approval and any local construction/excavation permits. It is anticipated that these permits/approvals could be easily obtained.

Due to the very close proximity of Landfill Section A, this excavation would be expected to occur over a very short timeframe - several months. The waste deposited In Landfill Section A would then be remediated per the selected corrective measure for that part of the landfill. Thus, this alternative would receive a high evaluation for all technical aspects.From a safety standpoint, exposure of the onsite workers to the excavated waste materials would be minimized through the use of protective clothing and the implementation of a site-specific Health and Safety Plan. Dust and/or emissions from the exposed waste could be minimized through the

The excavation phase of this alternative would not pose any significant ■■■*■' - The waste In Landfl 11. Section C consists primarily of sludgesgenerated from the Rohm and Haas wastewater treatment plant. Some groundwater pumping may be necessary to facilitate the removal of all the waste due to the close proximity of the natural groundwater table.

The excavation phase of this alternative poses the most significant short-term risk to the environment or human health. This Impact can be minimized through the development and Implementation of a site-specific Health and Safety Plan. In addition, an Air Monitoring and Sampling Program would be implemented to monitor emissions at perimeter locations.

5.4.7 Complete Excavation. Rohm and Haas Landfill (C7)

the landfill. 100 year
waste which is currently in contact with the groundwater table.
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Cost Estimate

Complete Excavation RCRA Landfill (C8)5.4.8

Technical Feasibility
would receive the technical evaluationsame as

Environmental and Human Health Evaluation

Institutional Requirements

Cost Estimate

IP AUTHORITY SITE ALTERNATIVES5.5 BRISTOL T

No Action (BTA 1)5.5.1
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Table 5-25 summarizes the. construction and operation and maintenance costs associated with this alternative.

This alternative would receive the same environmental and human health evaluation as Alternative C7.

Table 5-26 summarizes the construction , operation and maintenance costs associated with this alternative.

This alternative would involve the excavation of approximately 112,000 cubic yards of waste materials and subsequent disposal at a RCRA-permitted landfill. The excavated area would then be backfilled with clean fill, graded to meet the natural setting and revegetated.

This alternative Alternative C7.

This alternative would receive a high rating for meeting regulatory requirements. All excavated materials would be disposed of at an offsite RCRA-permitted landfill. All hazardous waste haulers would also be in compliance with RCRA requirements for hazardous waste transporters, and all excavated material would have to be properly manifested. Permit requirements, as noted under Alternative C7 would also be needed, but would be easily obtained.

This alternative consists of installing and sampling several wells for the purpose of monitoring groundwater quality beneath the BTA site. No remedial action would be taken. Outside contractors at the site who might be exposed to the buried waste material during, repair work of underground lines would be advised to wear appropriate protective
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lateral groundwater flow.
Technical Feasibility

Environmental and Human Health Evaluation

a

Cost Estimate

115
00013^

analyses are proven technologies, are easy to Implement -----------------  .
during Implementation.

Under current RCRA regulations, facilities operating under interim status (i.e., the former Croyedn Plant) must institute corrective action as necessary to protect human health and the environment. Thus, based on the March 1988 risk assessment, the No Action alternative may not be an acceptable corrective measure due to the calculation of potential risk (i.e.. non-carcinogenic) to onsite workers.

Table 5-27 summarizes the construction and operation and maintenance costs associated with this alternative.

The implementation of this alternative would consist of the installation of two recovery wells and the construction of an onsite pumping station. The recovered groundwater would be pumped to a treatment unit located somewhere on the Rohm and Haas property. The objective of the pump and

This alternative would be very reliable because groundwater sampling and 
- *— — - r---— ——w fcw ■ ■II)/1siiiciik. and would be safe, provided that applicable health and safety measures are adhered to

Current potential receptors for exposure to the hazardous constituents contained in the burled waste material are workmen who might be employed to repair and/or construct underground lines in the vicinity of the plant structures. No other onsite receptor populations were Identified as no waste Is present on the site surface and all groundwater from beneath the site flows directly into the Delaware River. No private or public wells are located between the site and the river. Offsite populations which utilize the Delaware River for potable water or recreational uses were determined not to be at risk as a result of the March 1988 risk analysis.
The Implementation of this alternative would not result in either a short-term or long-term reduction in potential exposure to the identified onsite receptor group. The Implementation of the groundwater monitoring program would provide a method for determining if the continued release of waste constituents was Increasing or decreasing over time.
Institutional Requirements

5.5.2 Groundwater Management (BTA 2)

equipment as a result of the findings of the March 1988. "Public Health and Environmental Risk Assessment of the Rohm and Haas Bristol Landfill." The concentration of hazardous constituents would be attenuated by natural flushing of the waste through infiltration and
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Technical Feasibility

Environmental and Human Health Evaluation
orcontainment <1.e., hydraulic) of any hazardous constituents that may be

Institutional Requirements
remove

5.5.3 Complete Excavation Rohm and Haas Landfill (BTA 3)

116
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The Implementation of this alternative would result In the capture 
a .A - - —ft - — -

released from the waste Into groundwater.

will be be placed on The placement

Under this alternative, those areas where Rohm and Haas waste materials are burled at the BTA site and are accessible for removal, excavated. The excavated waste materials would then landfill Section A, prior to the remediation of that area.

The described groundwater management system would utilize proven and reliable equipment and construction techniques. Treatment of the groundwater would also utilize proven methods as data collected from routine sampling and analysis does not Indicate the presence of any difficult to remove constituents. F  - - -of this alternative. In-field pumping tests would accurately determine the hydraulic characteristics of aquifer, r  ensure that the treatment plant would operate as expected.

Table 5-28 summarizes the construction and operation and maintenance costs associated with this alternative.

Prior to the design and Implementation be conducted to the uppermost In addition, a treatability study would have to be conducted to

This alternative would permanently remove any hazardous constituents which would solubilize In the groundwater and would ensure that all applicable groundwater and surface water standards would be attained after Implementation of the remedial alternative.
Cost Estimate

treat system would be to capture all groundwater located beneath the site and then treat the recovered water to a level which would comply with applicable state and federal discharge standards. A sampling and analysis program would also be Implemented to monitor the performance of the alternative. Outside contractors at the site who might be exposed to the burled waste materials during repair work of underground lines would be advised to wear appropriate equipment.

Thus, no offsite populations would be potentially exposed to the burled waste materials and Its constituents. The Implementation of protective clothing/equlpment would minimize the potential risk to onsite workers engaged In Intrusive activities.
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Technical Feasibility

Environmental and Human Health Evaluation

in

Institutional Requirements

risk to human health.
level or risk.

Cost Estimate
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These emissions could be Onsite workers

Table 5-29 summarizes the construction and operation and maintenance costs associated with this alternative.

From a long-term standpoint, some quantity of buried waste materials will always remain at the site as it is located adjacent to or beneath the current treatment systems. Onsite BTA workers engaged in intrusive activities should utilize protective clothing/equipment. All major areas of waste disposal will have been eliminated however thus significantly reducing the volume of hazardous constituents which might come in contact with the groundwater and be released from the site.

No special excavation or transportation techniques would be required for the implementation of this alternative. All waste would be bulk transported via lined dump trucks to landfill Section A where it would be graded and remediated in accordance with the approved corrective measure for that part of the landfill. From a performance standpoint, this alternative results in the removal of all accessible waste material, although some material will remain adjacent or beneath the current treatment units. Onsite BTA workers engaged In Intrusive activities should utilize protective clothing/equipment for all future work.

During the excavation and placement phases of this alternative, dust and releases of any volatile organic compounds may present a short-term negative impact to workers and the community, controlled, however, with dust or foam-type suppresants.would wear the appropriate protective equipment during the excavation phase, and air monitoring and sampling would be conducted during the course of all site activities.

Due to the fact that some Rohm and Haas waste material will always remain beneath or adjacent to the current wastewater treatment structures this alternative does not result in the complete elimination of any potential In addition, some offsite release of hazardous constituents may continue to occur though most likely at an acceptable On a local level, a Soil Erosion and Sediment Control Plan would be required for all excavation backfilling and revegetation work.

of waste materials from the BTA site onto landfill Section A would be conducted In a manner consistent with the 1986 and 1987 removal activities. All excavated areas at the BTA site would then be backfilled with clean fill, regraded and revegetated. Approximately 13,400 cubic yards of Rohm and Haas waste materials would be excavated from the site.
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5.5.4 Complete Excavation RCRA Landfill (BTA 4)

Technical Feasibility
would receive the technical evaluationsame as

Environmental and Human Health Evaluation

Institutional Requirements

Cost Estimate
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Other Institutional requirements and/or concerns as noted for Alternative BTA 3 would also apply to the Implementation of this alternative.

This alternative would receive the same environmental and human health evaluation as Alternative BTA 3.

Table 5-30 summarizes the construction and operation and maintenance costs associated with this alternative.

This alternative Is the same as alternative BTA 3, except that the excavated Rohm and Haas waste materials would be transported by truck to a RCRA permitted hazardous waste landfill.

This alternative alternative BTA 3.

From a disposal standpoint this alternative would meet all regulatory requirements. All excavated materials would be disposed of at an offsite. RCRA-permItted landfill. All hazardous waste haulers would also be In compliance with RCRA requirements for hazardous waste transporters, and all excavated material would have to be properly manifested.



FINAL CMS
BCM

6.0 RECOMMENDED CORRECTIVE MEASURES

1.

2.

3.

6.1 LANDFILL SECTION A

6.2 LANDFILL SECTION B
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Table 6-1 summarizes the results of the evaluation of corrective measure alternatives Identified In Sections 4.0 and 5.0 for landfill Section A. In addition, an evaluation as to whether or not each of the alternatives meets or attains the selection standards presented above Is also Included.
Based on the alternatives evaluation, the recommended corrective measure for landfill Section A Is Alternative A6 - Cap, Complete Cutoff Wall with Division Trench and Groundwater Management.

Attaining the site-specific objectives as developed by Rohm and Haas and presented In Section 2.1 of this document;

Control, to the maximum extent possible, further release of any hazardous constituents that exceed current MCLs.

Be protective of human health and the environment as noted In Section 264.101 of RCRA;

TASK IX - JUSTIFICATION AND RECOMMENDATION OF THE CORRECTIVE MEASURE OR MEASURES

As discussed In Section 5.1 of this report, the general standards which have been developed for selection of the recommended corrective measure or measures are as follows:

Alternative A6 best meets the general remediation standards noted above, along with being technically feasible and effective. All future releases from the landfill unit will be controlled and potential future exposures to either onsite or offsite populations will be eliminated for all media. The other alternatives which would offer similar future risk reduction are those that Include complete excavation. However, short-term risks during the excavation and materials handling phases, the timeframe Itself which would be necessary to carry out such a remediation and the overall problem of disposal make these alternatives unacceptable or unfeasible.

Table 6-2 Is a summary of the corrective measures alternatives screening for landfill Section B. An evaluation as to whether or not each of the alternatives meets or attains the selection standards Is also presented.
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6.3 LANDFILL SECTIONI C

6.4 BRISTOL TOWNSHIP AUTHORITY SITE
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Table 6-3 summarizes the results of the evaluation of corrective measure alternatives Identified In Sections 4.0 and 5.0 for landfill Section C. An evaluation as to whether or not each of the alternatives meets or attains the selection standards Is also presented. Based on these evaluations the recommended corrective measure for landfill Section C Is Alternative C2 - Soil Cap and Levee

Based on the technology and alternatives screening presented In Sections 4.0 and 5.0, the recommended corrective measure for landfill Section B Is Alternative B4 - Cap and Complete Cutoff Wall with Groundwater Management.

The proposed alternative addresses the current problems at the site - waste within the 100-year floodplain and waste materials present on the site surface. Long-term groundwater monitoring will provide an Indication If changes In groundwater quality occur. The current release of waste constituents Into groundwater Is acceptable based on groundwater monitoring results (no MCLs are exceeded) and the risk assessment prepared for the site.

Table 6-4 Is a summary of the corrective measures alternatives screening for the Bristol Township Authority Site. Also Included Is an evaluation as to whether or not the alternatives meets or attains the selection standards. Based on the technology and alternatives screenings presented In Sections 4.0 and 5.0, the recommended corrective measure for the BTA Site Is Alternative BTA 3 - Complete Excavation, Rohm and Haas Landfill.
As noted several times, some Rohm and Haas waste material will remain burled at the BTA site as It Is located beneath or adjacent to the current treatment units and Is not accessible using normal excavation methods. The recommended alternative will eliminate all other known . areas of burled Rohm and Haas materials thus eliminating these source areas. Workers engaged In Intrusive activities at the site will continue to be notified that protective clothlng/equlpment should be utilized during their work.

As with landfill Section A, the total containment of landfill Section B Is the alternative which best meets the remediation standards and objectives while presenting minimal short-term risks during Implementation. In addition. Alternative B4 Is technically feasible, can be Implemented In a relatively short period of time (12 - 18 months) and eliminates all future offsite releases to groundwater.
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TABLE 1-lA

RESIDENTIAL NELL OWNERS

Nell No. Name Address

Russell Rhodes1 826 Linton Avenue, Croydon, PA
2 Mrs. Clattenbury 822 Gerard Avenue, Croydon, PA
3 Ralph Whitman 2314 Brigton Avenue, Croydon, PA
4 Robert Offenback 814 Gerard Avenue, Croydon, PA

Mrs. O'Brien 1905 Summit Avenue, Croydon, PA5
6 Mrs. Elsenmann 818 Gerard Avenue, Croydon, PA

Charles Rusk7 1901 Summit Avenue, Croydon, PA
Christian E. Souder, Jr. 1019 Emily Avenue, Croydon, PA8
Joe Cochran9 211 Elm Avenue, Croydon, PA
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PRIVATE WELL SAMPLING SUMMARY OF RESULTS ROHM AND HAAS BRISTOL LANDFILL
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TABLE 1-1
LANDFILL SECTION WASTE MATERIALS INVENTORY

LANDFILL SECTION A
Acrysol (gels and filter cakes)
Bari urn*

Benzene*

B-Process Tars

Chromium as salts or metal
Copper as salts or metal
Cyanide*
DDT-DDD
Dithane (lab samples)

DNCP/Karathane (lab samples)

Enzyme Filter Cake, spent mash and mold-contaminated batches

Fly Ash (cinders)

Kelthane (lab samples)

Lead Dross
Lethane filter cake
Levittown Wastewater Treatment Plant sludge
Lykopon Press Cake
Manganese*
Mercury as salts, organic compounds or metal*

Molding Powder (Implex and Plexiglas)
Monomer Filter Cake

000143Phenols

Kettle cleaning residues from Petroleum Acryloid production 

Korad Film (Tuffak)

Bristol Township Wastewater Treatment Plant digestion sludge

Cadmi urn*

ROHM AND HAAS DELAWARE VALLEY, INC. BRISTOL, PENNSYLVANIA

Kydex sheet, edge trim and hopper drainings
Laboratory Waste Drums (Bristol, Philadelphia Plant, Spring House, and local schools)

Miscellaneous Office and Manufacturing Debris(i.e., paper, computer paper, bottles/jars/cans, wood, scrap metal, filter cartridges, typewriters, tires, clothing)
Miscellaneous Raw Materials(i.e., mercaptans, paraformaldehyde, phosphoric acid, monomers, N-vinyl pyrrolidone, carbon black, ATF raw materials, BCC distillation residue, methyl salicylate, and ion exchange beads)



TABLE 1-1 (Continued)

LANDFILL SECTION A (Continued)

t-BAEMA/DMAEHA filter cake and residues
Toluene*

Xylene*
Zinc as salts or metal*

LANDFILL SECTION B

Trichloroethylene still residues

LANDFILL SECTION C
Enzyme Filter Cake, spent mash and mold-contaminated batches
Latex Wash (white water) and flushes

000144

Pesticides of the chlorinated type 

Petroleum Acryloid Filter Cake

* Indicates that material may be constituent in waste disposed of in landfill.

Compiled by: BCM Eastern Inc. (Project No. 00-4061-32)

Petroleum Acryloid, Off-Grade and line drainings 

Spray Dried Powder

Trash from Bristol Township clean-up

Trickle Filter Sludge (Rohm and Haas wastewater treatment plant) 

2,4-D

Acryloid coatings, off-grade batches and line drainings

Acryloid Modifiers (K and KM series)

Acrysol, off-grade batches and line drainings

EDC Distillation Residue from Acryloid Coatings kettle cleaning 

Emulsion, off-grade gels and filter cakes

Monomers, off-grade 

t-BAEMA and DMAEMA still bottoms

Plastic Discards (Plexiglas, Plex 55, Vinyl Spaces, PVA film, router chips, 
fines and slabs)

Miscellaneous Office and Manufacturing Debris
(i.e., paper, computer paper, bottles/jars/cans, wood, scrap metal, filter 
cartridges, typewriters, tires, clothing)

Trickle Filter Sludge (Rohm and Haas wastewater treatment plant)



TABLE 1-2
BRISTOL LANDFILL REGULATORY OVERVIEW

Rohm and Haas ceases operations at the Bristol landfill site.1975
1978-79

1979
November 14. 1979

February 19, 1980

April 15, 1980

April 29. 1980

1981

Fall 1983

April 1984

December 23, 1984

February 1985

April 10, 1985

1985

November 20, 1985

December 1985

■■■ ; f'-

OOflUS

Rohm and Haas installs seven groundwater monitoring wells 
around landfill perimeter.

Rohm and Haas submits data to Congressional Subcommittee on 
Oversight and Investigations as part of the Eckhardt Report.

EPA visits landfill site and prepares "Potential Hazardous 
Waste Site - Identification and Preliminary Assessment" report.

EPA initially identifies site on "Potential Hazardous Waste 
Site Log" after reviewing information supplied in Eckhardt 
Report.

Rohm and Haas samples landfill wells for bioassay, pH, COD, 
and BOD.

Rohm and Haas submits notification to EPA per CERCLA Section 
U.S.C. subsection 9603(c) indicating that they operated the 
Bristol landfill.

EPA issues Hazard Ranking Scores (HRS) for the Bristol 
landfill.

EPA proposes to add the Bristol landfill to the National 
Priorities List (NPL).

ROHM AND HAAS DELAWARE VALLEY. INC. 
BRISTOL, PENNSYLVANIA

Rohm and Haas retains BCM to conduct an environmental 
investigation of the Bristol landfill and surrounding areas.

EPA issues "Technical Review and Compliance Evaluation of 
Remedial Investigation Documents," conducted by PRC 
Engineering (i.e., Versar).

Rohm and Haas files comments to appeal the proposed NPL 
listing.

Rohm and Haas submits to EPA "Waste Investigation and Removal 
Plan" for the Bristol Township Authority site.

Rohm and Haas submits six volume Landfill Investigation report 
to the EPA.

Rohm and Haas submits "Report on Landfill Investigation" to 
the EPA.

EPA and Rohm and Haas split groundwater samples and surface 
water samples from Hog Run Creek. Samples analyzed for 
priority pollutants and pesticides. In addition, EPA performs 
site inspection and prepares "Potential Hazardous Waste Site - 
Site Inspection Report."



TABLE 1-2 (Continued)

April 9, 1986
July 28, 1986

August 28, 1986

September 26, 1985

October 10, 1986

May 27, 1987
June 8, 1987

June-July 1987

July 22, 1987

July 31, 1987

March 1988

March 1988

BCM Eastern Inc. (Project No. 00-4061-14)Source:

000146

October 1986 - January 1987
February 6, 1987

EPA issues draft Administrative Order On Consent to Rohm and Haas per Section 104 or CERCLA (i.e.. Superfund).
EPA issues comments on aquatic impacts to Hog Run Creek and the Delaware River.

EPA Superfund and RCRA officers visit Rohm and Haas site for tour of the Manufacturing Area.
Rohm and Haas removes additional waste and soil from the Bristol Township Authority site.
EPA issues updated NPL in which the Bristol landfill remains on a list of proposed sites, but is now grouped under the heading of RCRA.
Rohm and Haas submits to EPA "Waste Removal Project," which summarizes waste excavation at the Bristol Township Authority site.

EPA issues their review of the April 1984 and February 1985 reports.
Rohm and Haas submits to the EPA eight reports on investigations conducted at the landfill and manufacturing areas.

Rohm and Haas submits to EPA "Bristol Landfill Remedial Investigation Addendum."
Rohm and Haas submits to EPA "Waste Removal Project - Phase 11" report which summarizes results of June-July 1987 waste excavation at the Bristol Township Authority site.

Rohm and Haas formally notifies the EPA that they decline to sign the Superfund consent order. They further state that the landfill should be administratively handled by the EPA under the corrective action provisions of RCRA.
Rohm and Haas conducts waste and soil excavation at the Bristol Township Authority site.
EPA issues "Evaluation of Remedial Investigation Reports" conducted by NUS Corporation.
Rohm and Haas and EPA meet to discuss RCRA Corrective Order.



TABLE 1-3
SOIL SAMPLING PARAMETERS - PERIMETER AREAS

Parameters
INDICATORS

INORGANICS

VOLATILE ORGANICS

BASE NEUTRALS

•; ■■ !'■

000147

ROHM AND HAAS SPECIFICS

Chioromethane 
Bromomethane 
Vinyl chloride 
Chioroethane 
Methylene chloride 
T ri chiorof1uoromethane
1.1- Dichloroethene
1.1- Dichioroethane 
trans-1,2-Dichloroethylene 
Chloroform
1.2- Dichioroethane
1,1,1-Tri chi oroethane 
Carbon tetrachloride 
Bromodi chioromethane
1.2- Di chloropropane 
trans-1,3-Dichloropropylene 
T ri chi oroethyl ene

N-Ni trosodimethylami ne 
bi s(2-Chloroethyl)ether
1.3- Di chiorobenzene1.4- Dichiorobenzene 1,2-Dichiorobenzenebi s(2-Chloroisopropyl) ether HexachloroethaneN-Ni trosodi-n-propyl ami ne Nitrobenzene Isophoronebi s(2-Chloroethoxy)methane1.2.4- Tri chi orobenzene NaphthaleneHexachlorobutadi ene Hexachlorocyclopentadi ene

ROHM AND HAAS DELAWARE VALLEY, INC. BRISTOL, PENNSYLVANIA

Sulfate Sodium Potassium Tin Barium Sulfide Manganese

Di bromochioromethane and/or 1,1,2-T ri chi oroethane and/or
cis-1,3-Dichloropropylene 

Bromoform1.1.2.2- Tetrach1oroethane and/or TetrachloroethaneChlorobenzeneBenzeneTolueneEthyl benzene1.2- Dichiorobenzene1.3- Di chiorobenzene1.4- Di chiorobenzene

TOC TOX BOD5
Ammonia Boron Chloride Fluoride Iron Nitrate Phosphate

COD
Specific Conductance 
pH

Styrene 
Acetone 
Ethyl acetate 
Cellosolve acetate 
Butyl cellosolve 
Di thane 
Lethane 
Karathane 
DNCP

N-Ni trosodi phenyl ami ne 
1,2-Diphenyl hydrazine 

(Azobenzene) 
4-Bromophenyl phenyl ether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl benzyl phthalate 
Benzo(a)anthracene 
3,3'-Di chlorobenzidine 
Chrysene

Oil and Grease 
MBAS 
MEK 
Isobutyl alcohol 
n-Butyl alcohol 
Isopropyl alcohol 
Ethanol 
Butyl methacrylate 
Methyl methacrylate 
Ethyl acrylate



TABLE 1-3 (Continued)

Parameters

ACID EXTRACTABLES

PCBs/PESTICIDES

HERBICIDES
RADIOACTIVE

METALS

BCM Eastern Inc. (Project No. 00-4061-14)Source:

000148

Gross alpha Gross beta Total radium

2.4.6- T ri chi o rophenol 2.4-Di nitrophenol 4-Ni tropheno!
4.6- Dinitro-o-cresol 
Pentachlorophenol

Antimony Arsenic Beryllium Cadmium Chromium Copper Mercury

2.4-D 
2.4,5-TP

Endrin
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB-1242 
PCB-1252 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 
Toxaphene

LeadSei enium Silver Thallium Zinc Nickel

BASE NEUTRALS (Continued)

Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Chlordane 
4,4'-DDT 
4,4*-DDE 
4.4*-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate

Phenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Di methyl phenol 
2,4-Di chiorophenol 
p-Chloro-m-cresol

2-Ch1oronaphthalene 
Dimethyl phthalate 
Acenaphthene 
2,6-Di ni trotoluene 
Acenaphthylene 
2.4-Dinitrotoluene 
Diethyl phthalate 
Fluorene 
4-Chlorophenyl phenyl ether

bis(2-Ethylhexyl) phthalate 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)f1uoranthene 
Benzo(a)pyrene 
Indenod,2,3-c,d)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene



TABLE 1-4

LANDFILL SECTION A

MAGNETIC SURVEY TEST PITS

Description

TP-18 11 feet

1.5 to 11 feet

TP-21 13 feet

5 to 7 feet
7 to 13 feet

TP-22 14 feet

TP-31 11 feet

TP-32 16 feet

14 to 16 feet
TP-33 15 feet

14 to 15 feet

49

0 to 3.5 feet3.5 to 4.5 feet4.5 to 7 feet

0 to 1.5 feet 1.5 to 11 feet

0 to 1 foot 1 to 14 feet

0 to 1 foot 1 to 14 feet

0 to 1.5 feet 1.5 to 5 feet

ROHM AND HAAS DELAWARE VALLEY, INC. BRISTOL. PENNSYLVANIA

TEST PIT INVESTIGATION SUMMARY OF RESULTS

Test Pit Number
0 to 1 foot • 1 to 1.5 feet

7 to 10 feet 10 to 14 feet

Overall Depth of Test Pit

Brown silty sand, trace gravel 
Black sandy gravel and cobbles, 
trace plastic waste 
Miscellaneous waste material including: 
plastic sheeting, wood, rags, hose, plas
tic pellets, 55-ga11on steel drum at 4.5 
ft, trace emulsion material at 5 ft, sec
tion of steel chain-linked fence 2* x 3* 
at 5 ft

Brown silty sand, trace gravel 
Miscellaneous waste material including: 
plastic sheeting, steel drum, steel drum 
lids, molding powder, tires, and wood 
Gray and yellowish brown silty sand with 
trace gravel and black material 
Gray silty sand, 1/2" laminations

Yellow brown sandy silt with gravel 
Gray sandy silt with gravel 
Waste material including: steel drum 
lids, wire, plastic strands, clear and 
black plastic sheets, paper, wood, and 
plastic film 
Black waste with cobbles 
Gray silty sand, occasional cobbles, wet 
at 14 feet

Brown silty sand
Miscellaneous waste material including: 
metal strapping, 55-ga11on steel drums, 
wire-reinforced hose, plastic sheets, 
fiber drums, black sludge. Water entering 
pit at 7 feet.

Brown sandy silt
Miscellaneous waste material including: 
wood, plastic film sheets, paper bags, 
white powder, scrap metal, fiber drums, 
rolls of plastic waste, metal pipe 
Gravelly sand with occasional cobbles

Brown sandy silt
Miscellaneous waste material including: 
plastic sheets, wire, wood, plastic pel
lets, paper, 55-ga11on steel drums. Water 
entering pit at 14 feet.
Brown gravelly silty sand with cobbles



TABLE 1-4 (Continued)

Description

TP-34 14 feet

11 to 14 feet
TP-35 14 feet

14 feet
TP-36 9 feet

6 to 9 feet
TP-39 13 feet

TP-40 13 feet

12 feetTP-41
Water entering

TP-42 12 feet

TP-43 16 feet

TP-44 14 feet

000150

Overall 
Depth of 
Test Pit

0 to 3 feet3 to 11 feet

0 to 6 feet 6 to 14 feet

0 to 2 feet 2 to 6 feet

0 to 5.5 feet5.5 to 5.9 feet5.9 to 13 feet

0 to 5 feet 5 to 8 feet 8 to 13 feet

0 to 6 feet 6 to 12 feet

0 to 5 feet 5 to 10 feet

Silty, sandy gravel with cobbles 
Gray silty sand thinly laminated 
Gray silty gravelly sand, cross-bedded 
Gray silty sand with trace peat and trace 
clay

Test Pit 
Number

0 to 3 feet3 to 6 feet6 to 10 feet10 to 14 feet

0 to 3 feet3 to 3.5 feet3.5 to 10 feet10 to 12 feet
Gray silty sand Black organic peat layer Gray silty sand Yellow brown silty sand, pit at 11 feet

10 to 13 feet13 to 16 feet

Brown silty sand, trace gravel Black sludge, white waste lenses, crushed 55-ga11on steel drums, steel drum lids, steel pipe. Water entering pit at intervals between 2 and 8 feet.Brown-gray sandy silt, trace clay

Light brown silty sand, trace gravel Dark gray sand. Water entering pit at 12 feet

Brown silty sand Black waste, wood, plastic sheeting, glass jars, 55-ga11on steel drum. Water entering pit at 11 feet Gray mottled clay

Brown silty sandGray and yellow brown silty sand, finely laminatedYellowish brown silty sandGray silty sand. Water entering pit at 15 feet.

Brown sand trace siltBrown sand with interbedded gravel Gray and yellowish brown sand with gravel and cobbles. Water entering pit at 13 feet

Brown silty sandy gravelMiscellaneous waste material including: plastic sheets, black sludge, emulsion, iron pipes and a large wooden tank Black sludge. Pit ended at 9 feet
Gray brown silty sand Organic peat layer Gray and yellowish brown silty sand, moist. Water in base of pit at 13 feet..



TABLE 1-4 (Continued)

RADAR SURVEY TEST PITS

TP-23 15 feet

7 to 11 feet
11 to 15 feet

TP-24 13 feet

MAGNETIC SURVEY AND RADAR SURVEY TEST PITS

Description
TP-19 14 feet

9 to 14 feet Water
TP-2D 15 feet

4

Note: No Terrain Conductivity Survey Test Pits were located in Landfill Section A.

i ' 000151

Test Pit 
Number

8.5 to 10.5 feet10.5 to 15 feet

0 to 3 feet 3 to 7 feet

0 to 1 foot 1 to 13 feet

0 to 6 feet 6 to 9 feet

Overall Depth of Test Pit

0 to 1 foot 1 to 2.5 feet 2.5 to 8.5 feet

Brown sand
Miscellaneous waste material including: 
gray and black waste powder, cardboard, 
clear and black plastic sheets, plastic 
pipes, hose, wood, and paper. Waste mate
rial very compact

Brown silty sand with gravel 
Brown silty sandy gravel 
Miscellaneous waste material including: 
55-ga11on steel drums, black, clear and 
green plastic sheeting, paper bags, plas
tic pellets, strands of plastic 
Waste wood material 
Gray silty sand with occasional gravel. 
Water entering pit at 14 feet

Brown sandy gravelly silt with cobbles 
Silty sand with trace gravel, sand lami
nated in 1/4" layers 
Silty sandy gravel with occasional cobbles 
and lens of mottled clay 
Gray silty sand with trace gravel

Brown silty sand with gravel 
Waste material including: black sludge, 
bags of white powder, and 8 55-ga11on 
steel drums 
Gray silty sand, dark stained, 
entering pit at 7 feet



TABLE 1-4 (Continued)
LANDFILL SECTION B

MAGNETIC SURVEY TEST PITS

Description

TP-1 12 feet

10 to 12 feet
TP-2 8 feet
TP-6 16 feet

Water

TERRAIN CONDUCTIVITY SURVEY TEST PITS

Description

TP-3 10.5 feet

TP-4 14 feet 0 to 2 feet

No Radar Survey Test Pits were located in Landfill Section B.Note:

000152

Test Pit Number

0 to 1 foot 1 to 3 feet 3 to 10 feet

0 to 2 feet 2 to 8 feet -

0 to 1 foot 1 to 5 feet S to 6.5 feet 6.5 to 9 feet 9 to 10.5 feet

2 to 5 feet 5 to 8 feet
8 to 11 feet 11 to 14 feet

Brown sand and gravelBrown gravelly sandy silt with cobbles Miscellaneous waste material and steel drummed waste Green silty sand
Gravelly sandy silt Steel drummed waste
Brown sandy siltOrange red silty sandRed silty sandy gravel, occasional cobbles Red silty sand with trace gravel Light brown silty sand, trace clay, entering pit at 16 feet

Brown-reddish brown gravelly sandy silt with cobbles Brown silty sand Brown gravelly silty sand with occasional cobbles Brown sandy silt Brown gravelly sand. Water entering pit at 14 feet

Test Pit Number
Overall Depth of Test Pit

Overall Depth of Test Pit

0 to 2 feet2 to 3 feet3 to 5 feet 5 to 12 feet 12 to 16 feet

Brown silty sand with rootsRed silty sandRed gravelly silty sand with cobblesYellowish brown silty sandYellowish brown silty sand with cobbles. Water entering pit at 10 feet



TABLE 1-4 (Continued)
LANDFILL SECTION C

TERRAIN CONDUCTIVITY SURVEY TEST PITS

Description

5.5 feetTP-11
Water

TP-12 5 feet

3 to 5 feet

No Magnetic or Radar Survey Test Pits were located in Landfill Section C.Note:

000153

Test Pit Number

0 to 2.5 feet2.5 to 3.5 feet3.5 to 5.5 feet

0 to 1 foot 1 to 1.5 feet 1.5 to 3 feet

Brown sandy gravel with cobbles Reddish brown sandy gravel Gray sand, with gravel and cobbles, entering pit at 4 feet
Tan sand with trace gravel Dark brown sand with gravel Reddish-orange stained gravelly sand with cobblesGray sand and gravel. Water entering pit at 4 feet

Overall Depth of Test Pit



TABLE 1-5
GROUNDWATER SAMPLING PARAMETERS

Parameters

INDICATORS

INORGANICS

VOLATILE ORGANICS

BASE NEUTRALS

000154

TOC
TOX
COD

Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Bromodi chioromethane 
1,1-Di chioroethene
1.1- Di chioroethane 
trans-1,2-Di chloroethylene 
Chloroform1.2- Dichioroethane1,1,1-Tri chioroethane Carbon tetrachloride T ri chi orof 1 uoromethane
1.2- Dichloropropane 
trans-1,3-Dichloropropylene 
Trichloroethylene

ROHM AND HAAS DELAWARE VALLEY. INC. BRISTOL. PENNSYLVANIA

Di bromochioromethane and/or 1,1,2-T ri chi oroethane and/orci s-1,3-Di chioropropylene Bromoform1.1.2.2- Tetrach1oroethane and/orTetrachloroethaneChlorobenzeneBenzeneTolueneEthyl benzene1.2- Dichlorobenzene1.3- Di chlorobenzene1.4- Di chiorobenzeneXyl ene

Ammonia 
Boron 
Chloride 
Fluoride 
iron 
Nitrate 
Phosphate

Styrene Acetone Ethyl acetate Cellosolve acetate Isopropyl alcohol Di thane Lethane Karathane DNCP

Sulfate 
Sodium 
Potassium 
Tin 
Barium 
Sulfide 
Manganese

Specific Conductance 
pH 
Temperature

ROHM AND HAAS 
SEKXEKS

N-Ni trosodi phenyl ami ne 
1,2-Diphenyl hydrazine 

(Azobenzene) 
4-Bromopheny1 phenyl ether 
Hexachiorobenzene 
Phenanthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Benzidine 
Pyrene 
Butyl benzyl phthalate 
Benzo(a)anthracene 
3,3'-Di chiorobenzi di ne 
Chrysene

Oil and Grease 
MBAS 
MEK 
Isobutyl alcohol 
n-Butyl alcohol 
Butyl cellosolve 
Ethanol 
Butyl methacrylate 
Methyl methacrylate 
Ethyl acrylate

N-Ni trosodimethylami ne 
bis(2-Ch1oroethy1)ether
1.3- Dichiorobenzene
1.4- Dichiorobenzene 
1,2-Dichiorobenzenebi s(2-Ch1oroi sopropyl)ether HexachloroethaneN-Ni trosodi-n-propyl ami ne Ni trobenzene Isophoronebis(2-Ch1oroethoxy)methane1.2.4- Tri chi orobenzene NaphthaleneHexachiorobutadi ene Hexachiorocyclopentadi ene



TABLE 1-5

Parameters

ACID EXTRACTABLES

PCBs/PESTICIDES

METALS

HERBICIDES

OTHER Dioxin (2.3.7.8-TCDD)

Source: BCM Eastern Inc. (Project No. 00-4061-14)

000T55

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Mercury

2-Ch1oronaphthalene 
Dimethyl phthalate 
Acenaphthylene 
2,6-Di nitrotoluene 
Acenaphthene 
2,4-Di nitrotoluene 
Diethyl phthalate 
Fluorene 
4-Ch1oropheny1 phenyl ether

2.4.6- T ri chiorophenol 
2,4-Di nitrophenol 
4-Nitropheno1
4.6- Dinitro-o-cresol 
Pentachiorophenol

2,4-D 
2,4,5-TP

Endrin
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
PCB-1242 
PCB-1252 
PCB-1221 
PCB-1232 
PCB-1248 
PCB-1260 
PCB-1016 
Toxaphene

Lead 
Selenium 
Silver 
Thallium 
Zinc 
Nickel

BASE NEUTRALS 
(Continued)

Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Delta-BHC 
Chi ordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate

Phenol
2-Ch1orophenol
2-Nitrophenol
2.4- Dimethyl phenol
2.4- Di chiorophenol 
p-Chloro-m-cresol

bis(2-Ethy1hexyl) phthalate 
Di-n-octyl phthalate 
Benzo(b)f1uoranthene 
Benzo(k)f1uoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-c,d)pyrene 
Di benzo(a,h)anthracene 
Benzo(g,h,i)perylene



TABLE 1-6A

LANDFILL WELL LISTING

LANDFILL SECTION A

BRISTOL TOWNSHIP AUTHORITYCHEMICAL LEAMAN

LANDFILL SECTION CLANDFILL SECTION B

OOOT56

LF-1-25 
LF-2-12 
LF-3-26 
LF-3-50 
LF-4-21 
LF-5-25 
LF-12-13 
LF-14-20 
LF-101-16 
LF-101-45 
LF-W2-15 
LF-102-45 
LF-103-25 
LF-105-41
LF-lOB-15 
LF-1OB-46 
LF-109-29 
LF-110-48 
LF-111-18 
LF-111-50

CR-7-20 
CR-8-17 
CR-9-25 
CR-24-7 
CR-24-15 
CR-26-19 
CR-26-38 
CR-101-26 
CR-102-22 
CR-103-36 
CR-104-27 
CR-105-19 
CR-106-28 
CR-106-112 
CR-107-25 
CR-107-110 
CR-108-16 
CR-109-19
P-7-21

LF-6-26 
LF-6-55 
LF-106-43 
LF-107-15 
LF-107-38 
LF-10-20
LF-11-20 
LF-15-26 
LF-15-37

SUMMARY OF DETECTED COMPOUNDS IN LANDFILL GROUNDWATER (1983-1990) ROHM AND HAAS BRISTOL LANDFILL

LF-112-19 
LF-112-42 
LF-113-42 
LF-114-28 
LF-115-11 
LF-115-31 
LF-116-13 
LF-117-32 
LF-118-28 
LF-119-28 
LF-120-16 
LF-121-15 
LF-122-19 
LF-123-14 
LF-124-16 
LF-125-19

CR-10-27
CR-11-16
CR-110-80
CR-111-10
CR-112-9
CR-112-26
CR-113-36
CR-111-40

LF-7-30 
LF-8-18 
LF-9-20 
LF-16-37 
LF-17-18 
LF-18-15 
LF-19-18 
LF-20-22
P-3-18 
P-4-16



DETECTED COMPOUNDS IN LANDFILL GROUNDHATER
LF-HELLS

000157



  

 
PHYSICAL PROPERTIES:

inHTin13.311.0mindeg. eTenperature

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
NT11.3NT

31.123.0
J1.0

3.0 JNTn

  
TENTATIVELY IDENTIFIED VOLATILE ORGANICS

J

  
ACID EXTRACTABLE ORGANICS:

110.0I
 

!

2,z'-Dnnst2-NtTNn.-nnip*Ni in 
Total Tcntatlweli Identified Oolatlles

leviatien tor Nidtun 
Bevlatleo tor RuHim 22i 
Crosi l-Radloactlvlty

t,l-Blmttiyl|ilMnoI
Penttchloriioiienol 
Rienol

agZl 
ugZl

32.0 
NT

NT
HT
HT

HT
HT
HT

lT-1-23 
10/02/83 
313122

NT 
NT 
NT

NT
HT
HT

tM-23 
M/11/81 
1N1T2 
IMiet

..NT 
HT 
NT

miam
313381
313371

HT
HT
NT

NT
NT 
NT

01/H/86 
617313

11.0
11.0

J 
J

SOnniHS LOCNTION: 
SNiniNO BRTt:

" 801 aim.! HUNBIR:

ng/I 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

ng/l 
ng/l 
ng/l

NT 
HT 

28.0

lf-1-23. 
M/22/83 

3M167
10/02/83 
3l3in

HI 
n 
HT

Total Iglenei 
1,1,1-Trlcliloreetliane 
Beoiene 
Oilorofeni 
ttlVlbenieno 
Rethglmo Oilorlde 
0,P-Ryleno 
Tolnene

ng/l 
ng/l 
(K 1/1

o 
o 
It-* 
CJl

NT 
NT 

28.0

NT 
0.6

2.8 
NT

68.0
1180.0 

NT

20.0
1.0
7.0

11.2
..HT. 
370.0

HI
HT
NT 21.3

. .... n  .
HT
HI 
HT

.l.M:23............ .l.f-1:23 .. .... lM-25
nmm 
112010

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED. 
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



BASEZNEUTRAL ORGANICS:

TENTATIVELY IDENTIFIED SEHI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARANETERS:

J
J
J

arnniiK lkrtion:
SRimil* MTE:
Rii nmi nnnR:

■mioUlintIracMt

H-n-octylphthalit*

BICP
U11 tPHse
Surfactants inUSI

ng/I ngZl ngZl

ng/I ug/I ug/l ug/1

IM-n 
M/nzN 

I06W7

HI 
NT 
NT

ir-i-n. 
io/ni/83
SlIfR

NT
NT 
1.17

3.0 
NT

NT
NT
NT
NT

NT 
NT 
NT

NT
NT
NT
NT

NT
NT 
NT

J 
3 
3 
3 
3 
3 
3 
3 

73.6 3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

NT
NT
NT

_.WTtaL
D7ZMZM 
OIIMO

.IM-71.. . 
nmm 
313301 
313371

ITt1-73. 
n/wa 

617393

9.0
3.0
4.0
4.0

W 
NT 
NT 

.. ...m

ugZl 
ogZl 
ugZl 
ugZl 
ugZl 
ugZl 
ugZl 
ugZl 
ngZl 
ngZl 
ngZl 
ngZI 
ugZl 
ngZl 
ugZl 
ngZI 
ugZl 
ugZl 
ugZl 
ugZl

IS-NITimPNENIRTI -PVRIDINI 
INTWVHnHVLI-OXlINin 
{.StSTUHETHVL-mNOL III 
Z-ETIin-4-HETNn-PHENn. Ill 
MNimiOLlNINEIHIONE 
4.4*.S.6,7.8NE3HVIIR04«,7,7.7T.7.3NmPHIIL 
niTHH ESTER PHOSPHniC NCID 
ttikMun 
IMfflOun 
ttilmgiin 
Ihfcnwn 
Ikknoun 
Uhkniun 
ttiknnin 
ttiknoin 
IMmoun 
Ikiknnn 
Ikknsiin 
UUknoun 
Total Tentatively Ident. Senl-Volatlles

O.Ot 
3.0 
3.3

30.0 
330.0 
43.0 
30.0 
61.0 
2S.0 

130.0 
33.0

Z2.0 
33.0 
49.0 
2S.0 
72.0 
40.6 
34.0 
30.0 
40.0 

140.0 
1466.0

NT : NOT TESTED AS PART OP THIS STUDY.— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

iw-io_____ .IWtTS.
ieZ0tZ83 04Z19ZS4

313927 406172
406166

■ § 
o 
h-*

: oi co



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

RT

!

METALS:

0.W7 0.011

o.eooi
0.1

o.n 0.08

INDICATOR PARAMETERS:

O 
a

nr
NT 

16.6

O.tT
9.n

NT
NT
NT
NT

7Z.0 
369.0 

2890.0
HI. 

270.0
NT

NT
NT 
NT 
NT
NT 

030.0

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
6.0 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT s -
NT

NT 
066.0 

0312.0
NT 
NT 
NT

NT
NT 
NT 
NT
NT 
NT 
NT
NT

NT 
028.0 

2600.0 
1190.0

NT 
NT

NT 
NT 
NT 
NT
NT 
NT 
NT 
NT

Rrsnlc 
CaMon 
ClroniiM 
iNd 
Horary 
Nickel 
Thalllw 
Zinc

ng/1 
ng/1 
ngZl 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

00/19/80 
006172 
006166

____07/26/84 
41Z040

HI-s.
NT 
NT 
NT
NT

.. .. NT . ..NT
NT s
NT
HI
HI -s
NT 
NT 
NT

brlun 
Boron 
OilorlOe 
Cyanide 
Fluoride 
Iron 
Hanganese 
Mtrogent Hnnonla 
P Hlkallnlty as CaCO3 
Phosphate, Total as POO 
Petasslun 
SoMan 
Sulfate as SOO 
Sulfides as S

iM:a_ 10/02/81 
SI39n

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

lf-1-29 lF-1-29 
07/29789 09/00/86 
913981 617393 
913971

0.0017 
0.002

0.028 
0.92 

196.0
0.007
0.196 

16.3
0.63 

216.0
HI 
3.2 

02.6 
170.0

1.63

0.099 
0.8

109.1 
0.009 
0.31

19.1 
3.98

218.0 
3.0 
2.37

08.2 
197.0

2.1 
19.0

0.023
0.002

NT 
NT 
NT 
NT 
9.6 

03.6
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 

277.0
NT 
NT 
NT 
NT 
1.69 
NT

27.0 
009.0 

2900.0 
..NT. 
298.0 
030.0

HI 
NT 
HI 
NT 
NT 
NT 
NT 

90.0 
NT 
NT 
NT 
NT 
2.8 
NT

lf:l-29.............. 17-1-29
06/2VB3 10/02/83

306967 313922

NT 
NT 
NT 
NT........ 0.022.
NT 0.0000
0.1 
NT 
NT

ng/1 
ng/1 
unhos 
ng/1 
ng/1 
ug/1

SRimiHS I 
SHRniHS BRTl:
BCR S8RPLE RUHBZR:

NT : NOT TESTED AS PART OF THIS STUDT. 
" : NONE DETECTED.

Blochenlal Osygen Benand (BOD)
Oienlcal Osygen Denand (COD)
Specific Genductance(unhas/cn f23 Deg C)
Total Dlssolued Solids (IDS)
Total Organic Carhon (TOC) 
Total organic Halides



i

INDICATOR PARAMETERS: (CONT.)

Std.un KT 6.* KTpR-lalwratory 7.9 KT 7.1 7.0

OTHER PARAMETERS:

Total riwnollcs ngZl KT O.OM NT 0.16 NT NT KT

NT : Not tested as part of this STUDT.

SKHPIIKB LOCATIOK:
SKNFllKB Mt[:
KN SKKH.! IMinR:

iT-i-n 
MZIZ/Bl 
306W7

-SS-...sss.
3l33n 617JT3
913971

lozoizBi 
313nz

...IM:??.. 
10Z0ZZB3 
313^7 01 nwo

U-1-I3 
ooziTzn 

00617Z 
006166

O 
O 

: o 
»-A 
03 
►-6



I:

PHYSICAL PROPERTIES:I
Tenperature deg. c HI 17.0 ».1 HI HI HI nr
RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
HI 311.0 ZIO.O 170.0 780.3 167.0

700.0 187.0 88.3
J

6.0 7.0 J
I.S

67.8 0.6 7.0 J

ACID EXTRACTABLE ORGANICS:

KTi

!
NT

J

J
J

706.0
18.6

Z.6-niKthol|iIwnol 
O-nethoIphrnoI 
riienel

lT-7-17 
06/77/81 
306077

KT
KT
MT

HT
MT
HT

ir-7-17 
11/07/81 
113078 
313073

HT 
HT 
18.0

11-7-17. 
06/10/86 
606171 
606167

66.0
16.3

HT 
HT 
17.0

HT
HT
HI

11:7-17. 
01/16/86 
600737 
600761

HI 
HT 
HT

HI
HT
HT

LI-7-17. 
00/06/n 
617306

6.0
3.0

I
I

Total lylenes 
1,1,1-IrltMoroethane 
Benzene 
Oilorobenzene 
Oaorofom 
EthyMenzene 
Retlvlene Oilortde 
Tetrachloroethene IPCII 
Toluene 
Oinyl Oiloriile

Deviation lor Radiun 
Deviation Tor Raiiiun 776 
Crost B-Radioactlvlty

iig/l 
ng/1 
ug/1

ng/1 
ng/1 
pc 1/1

00.0
1.3

11.0

IT-7-17 
07/76/86 
617061

HT•s

HT
HT
HT

HI
....m .• HT .

133.0
070.0 

HT

o 
o 
o 
h-* 
03 
ro

ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l

110.0
n.1

sanniHE i 
SRHIUHt BOTE: 
BOI SOHFIE miHBER:

130.0
6.0

937.0 
MT

HT
7.7

31.0 
HT

1.1
...

LI-7-17. 
07/73/83 
913387 
313377

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.

: ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



!

!

BASE/NEUTRAL ORGANICS:

NT NT

1Z.0 If.O 11.0 J
2.0

37.0

SENl-VOLATILE ORGANICSTENTATIVELY IDENTIFIED

ir-2-12 
wana 

306072

amPllIK LOCRTION:
ORHIIIRS nil: 
on SRRPIE IMRR:

ir-2-12 
11Z0Z/S3 
3I30Z8 
313023

ir-2-:12_.....
(HZ10ZM 

006173 
4I6167

NT
NT
NT
NT
NT 
NT
NT

913302 
913972 .

01Z10ZS6 
tnom 
600701

o 
o 
o
CD 
CD

NT 
NT 
NT 
Hi 
NT 
NT 
NT

16.0
NT 
NT 
NT 
in 
NT 
NT 
NT

I.O-UcMarolinaene
Z-nnhylnaphthalMif
Ncwiphihene
OnthricMt
ImioUlantIrtceiM
ItapMtalmf
Foren*
Iilil2-Et1iyll*xyl)|ilithalate

ugZl 
ugZl 
ugZl 
ugZl 
og/l 
agZl 
ngZl 
ugZl 
ugZl 
ugZl 
ngZl 
ogZl 
agZl 
ogZI 
ngZI 
ngZl 
ugZl 
ugZl 
agZl 
ugZl

ugZI 
ugZl 
ugZl 
iigZl 
ugZl 
ugZl 
agZl 
ugZl

Wt2-12 
wmiw 

012001

NT 
1.0 
2.0 
1.0

32.0 
32.0 
10.0 

100.0 
16.0 
10.0 
36.0 
10.0 
20.0 
10.0 
69.0 
18.0 
30.0 
10.0
17.0 
10.0 
21.0 
00.0 
20.0 

713.0

l3-nETHTU<HIRraTI*f>ViaDINl III 
bi'-mons-BuiRNi III 
1,2,3-TnnETHVL-KiaENI 
i.2-nflnHn.-nRZENE 
1,3.9,7,0-nin«THlEC6NE III 
1.3,9-TRinETHn-nNZENE 
2,3.9.6-TETRARETHTL-PHENOl 
Z,3-0IRETNTL-PNINai 
Z-I2-I2-BUIOXVETHOXVIETHOXV1-EIRRNOL III 
3-ETHOI-9-RETHOI-FHIROI 
0-l2>2,3,3-TETRNRETflTLBUTni-niIN0L III 
nCNLORRRETRyLII-RETRVLETHERni'IENZEREI 
nETNVL ESTER FROSTHORIC RCID III 
Uhknflun 
Uikneun 
Uhknsun 
ttiknoun 
ttiknoun 
Unknoun 
Total Tmtatlwly Idtnt. Sml-Volatllaa

17-2:12............ 17-2-12.
OOZOOZ86 
617300

9.0 J

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED. 
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



R:

!

I- ROHM AND HAAS SPECIFIC ORGANIC PARANETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:

MI

NETALS:

O.OOR 0.013

0.0381

1.04 0.02

1

11-2-12 ooznr83 
300012

0.44
0.42

NT
MT
NT

lT-2-12 
04Z10/84 
4001T3 
40010T

O.OI 
TO 
2.07

lT-2-12 
0TZ20Z84 
412041

NT 
NT 
NT 
NT 
NT
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT in 
NT 
NT 
NT 
NT 
NT

NT
NT
NT

NT 
NT 
NT 
in 
NT 
NT 
NT 
NT 

120.0 
in 
NT 
NT 
NT
0.32 
NT

NT
NT 
NT

lT-2-12. 
01Z14Z80 

000732 
000741

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT
NT

lT-2-12 
00/04/06 
017304

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

93.0 
NT 
NT 
NT 
NT

NT
NT
NT
NT
NT
NT
NT
NT

NT
NT 
NT

: i
Rrsmic 
CuMwi 
CTronlun 
Load 
Ntrcuro 
Nichol 
TlBlllun 
line

Bvlun 
Borm 
Oilorldo 
Cyanldo 
Tluorldo 
Irm 
Ranguose 
Nltrato as N 
Mtregtn, flntimla 
P Mkallnlto as CaC03 
rhospNate, Total as 1*04 
Fotasslnn 
SodiiM 
Solfate u $04 
Snlfldos as S

UUCP
U11 Greaso
Surfactants INBOS)

ngzi 
ngZl 
ngZl

lT-2-12 
11Z02ZB3 
313028 
313023

0.027 
0.002 
0.0002 
0.1

NT r- 
NT 
NT 
NT 
NT 
NT

17:2-12.. 
07Z23ZB3 
313382 
313372

O 
o 
o
05

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 

' ngZl

ngZl 
ngZl 
noZl ng/1 
ngZl 
ngZI 
ngZl 
ngZl 
iigZl 
ng/1 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

NT 
23.0 
2.4 
NT 
NT 
NT 
NT 
NT 

07.0 
30.3
NT

NT 
NT 
03.0

0.001 
0.0007 
0.002 
0.002 
0.0003

0.002 
0.8 

90.4 
o.oi 
0.2 

73.3 
0.83

80.0 
3.0 
2.40 

21.9 
120.0

1.1 
9.0

snnniNG
SNnniNs — 
BCR 8RRR.I lOniBIR:

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 

24.3 
NT 
NT 
NT 
NT 
24.0 
NT

0.020 
1.03 

398.0
0.000 
0.18

33.2 
0.43 
0.08

134.0 
0.0 
1.2

34.2 
414.0

1.11

2.0 
0.818

NT : NOT TESTED AS PART OF THIS STUOT. 
— : NONE DETECTED.



I

INDICATOR PARAMETERS:

OTHER PARAMETERS:
ng/1 Hr 0.19Z 0.13 n RT HT HITotal nwfloUa

NT : NOT TESTED AS PART OF THIS STODT.

06Z»/83 
304WI

ir-I-K 
iizoizn

313TZa
313933

ir-3-13 
07Z3&ZM 
013M1

i-r-T-iz. 
OlZIOZOt 
N0Z33 
ocoroi

HI 
238.0 

1360.0 
060.0

HI 
KT 
6.0

IT-3t13. 
mm/n 

01Z399

SamiHC L0C8TI0H: 
SRnn.ininT[: 
BOI SROPIE HUHKR:

HI 
MT* 
HT 
HT 
9.0 

190.0
HT

09Z19Z80 
«01T3 
906,61

ir-3-13 
ntam 

313383 
313313

RT 
198.0 

1391.0
HT 
RT 
HT 
6.9

ngZl 
ngZl 
mhos 
ngZl 
ngZl 
ngZl 
Std.Un

o 
o 
o 

I f-*> 
C33 
at

131.0 
190.0 

1913.0 
HT

iM.O 
196.0 

6.9

96.0 
193.0 

3323.0 
HI

012.6 
980.0 

t.1

HI 
223.0 

2380.0
HI 
Hi 
HT 
t.1

Blodwfllcal OiygM Dmand (800,
Owniul Osigm Omand (COD,
Specinc Cmdiictance(whosZa, |29 Deg C,
Total Dlnolved Solids (IDS,
Total Organic Carbon (IK, 
Total Organic Halides 
pR-Laboratory

RT
HT
HT

...*!
HT

. HT
HT



N:

i
PHYSICAL PROPERTIES;

Teniwratiir* tfeg. e 13.0 KT 16.0 13.0 11.0 KT KI KT KT

tNORGANlC NON-METALS:

CMorlne Rnioiial ngn KT KT 1.1 KT KT 1.0 KT KT KT

RADIOACTIVITY PARAMETERS:
17.0 03.0

VOLATILE ORGANICS:

10.1 KT KT 77.1

2.0 11.0 8.3
6.8

I 8.3 KT KT

S.O KT KT KT

220.0

ACID EXTRACTABLE ORGANICS;
PofitacMoraplimiil ugZl KT 33.0 KT KT KT KT KT

pc IZl 
pc 1/1

cron B-RidlMrtlulty 
Orosi a-RiitlMCti»lty

KT
KT

lF-3-26 
Vimm

KT 
KT

16.0 
KT

lT-3-26 
11/03/83
31350?

KT 
KT 
KT 
KT 
HI 
MT 
MT 
MT 
NT 
KT

KT 
KT

10.0
6.0

ir-1-26. 
07/26/88 
812082

KT 
KT

KT 
KT

lF-3-26 
10/28/83 
310300 
310208

NT 
NT

Total Xylenes 
Bmxne 
OilarobMXMe 
OiloroTom 
Ithylbmzene 
K-Xylene 
Rethylana Oilorlda 
O.P-Xylme 
Tetradiloroethene (PCD 
Toluene

NT 
3.0 
NT

LF-3-26 
07/23/n 
313383 
313373

LF-3-26 
03/26/00 
007080

LF-1-26 
08/10/88 
806160

NT 
NT 
NT 
NT 
NT 
NT 
KT 
NT 
NT 
NT

O O o
o 03

S88PLIHC
SKRPllKB 
RCR SHHnt HURRIR:

ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 . 
ug/1 
ug/1 
ug/1 
ug/1

LF-3-26. 
11/02/83 
313028 
313020

LF-3-26 
08/10/88 
806173

NT 
83.0 
NT 
1.0

83.1 
3.3 
0.1 
3.2

11.6 
NT 
0.3 
NT

38.3
7.3

17.1

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



BASE/NEUTRAL ORGANICS:

16.0
2.0 V.O

ROHN ANO HAAS SPECIFIC ORGANIC PARAHETERS:

0.789 MT

ROHM AMD HAAS SPECIFIC INORGANIC PARAMETERS:

NT

METALS:

o.on

!
1

anPlIW LOCRTIOR:
8Mn.iK mri:
SS SRHn.1 HUMKR:

flrsmic
Cutiiun 
Qroniun

OU I CrMW 
Surfictmti (MBIS)

ngzi 
ng/l 
ng/1

ng/I 
iqZI

lT-3-26

wnto

MT
NT

MT
NT 

186.0

NT 
19.0
1.2 
NT 
NT 
NT 
NT 

113.0
9.69 
NT 
NT

NT 
NT

0.0002 
0.009

NT
NT 
NT

NT
1.99

NT
NT

17-3:26. . 
mm/m 

912092

NT
NT

NT 
NT

NT 
NT 
NT 
NT 
HI 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT
NT

17-3-26 07/29Z89 
913383 
913373

NT 
NT 
NT 
NT 
NT 
NT 
NT 
93.8 
NT 
NT 
NT 
NT 
0.99 
NT 
NT

NT
NT

NT
NT

NT
HI
NT

17-3-26 10ZZ9Z03 
319300 
319299

12.9 
NT 
NT

NT
NT

NT
NT

NT
NT 
NT

ngZI 
ngZl 
ugZl

NT 
NT 
NT 
NT 
NT 
NT 
NT 

132.0
NT 
NT 
NT 
NT 
9.93 
NT 
NT

NT
NT

NT
NT
NT

17-3-26 
06ZZ2ZB3 
306971

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
9.0 
NT 
NT 
NT 
NT 
NT 
NT

W:J:I6_____ 17-3:26...09Z19Z89 09Z19Z89
906169 906179

NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 

106.61 
NT 
NT 
NT 
NT

O O 
o 
J—4

lirlgn 
loron 
CMorldt 
Cirmitfe 
rionltfe 
Iron 
Hmgonon 
Mtrogm, Rmonli 
P Rlktlinlty u CaC03 
Mwiphito, Totol 00 POO 
Potofilin 
Sodion 
SulTato M 309 
SttllldK as S 
Total Olkallnlty as CaCOl

1.7-1-26. 
11Z02Z83 

313929 
313929

0.009 
0.0091 
0.017

17:3-26. 
lizO3Z83

313999

NT
Hi
NT

0.11
0.2

128.7

0.28 
26.9
1.13 

190.0
NT 
i.39 

29.0 
69.9 
3.0 
1.0 
NT

bO-mciaoroOMneno 
Isophorono 
Naphthalent

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
risn 
mil 
m/i 
mti . 
mH 
ngZl 
ngZl 
mfi 
mH 
ngZI

NT
NT
NT
NT
NT
NT
NT
NT
3.0
NT
NT
NT
NT
NT
9.0

0.026 
0.22 

199.0
o.m
0.129

33.7 
1.29 

136.0
6.0
1.9

26.6 
107.0

9.87

9.0
NT

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



1:

METALS: (CONT.)
■

O.lt 0.1Z

INDICATOR PARAMETERS:

OTHER PARAMETERS:
Total Mwnollcs ng/l RT HT 0.01 HT 0.011 RT HT HT HI

SRimiRE
nnn.xHE mt: 
RR aHU RUnnR:

lT-3-tt 
vumn 
ooTon

RT
HI 
HT 
HT
HT

RT 
HT 
HT 

100.0 
MO.O 

HT 
HT

IF-J-M 
11/03/03 
313W

HT
HI
RT
HI
HI

o.on
O.OOOZ

HT
HT 
RT 
HT
HI

HT 
HI 
HT 
HT 
HI 
HI 
HT

RT 
HT 
HT 
HT
RT

RT
HT 
HT 
HT 
RT

lF-3-36 
lo/n/as 
310300 
3i»wa

HT 
HT 
HT 
HT 
HT

LnO 
Rtrcury 
Mckel 
Thalliun 
line

ng/1 
ng/1 
wlm 
ng/1 
«g/l 
Std.Un 
Std.Un

ng/1 
ng/1 
ng/1 
tutn

,S:: - 
1390.0 

00.0 
HT 
RT 

. »T

lT-3-16 
07/13/03 

313303 
313373

lT-3-16. 
11/03/03 
313930 
313939

ir-3-T»............... lF-3-36
00/19/M M/19/00
0W169 000173

o 
o 
o 
T-* 

03 
GO

I.F-3-30. 
miam 
013M3

0.00
0.07

lF-3-30 
oo/n/n 

300971

HT 
HI 
RT 
HT 

19.0 
RT 
RT

HT 
70.0 

1130.0
HT 
HT 
HT 
o:7o

0.003 
0.001
0.1

HT
RT 
HI
HT

00.0
HT 
HT

HI 
09.0 

1033.0
RT 
RT 
HT 
0.0

iaJ-- 
3010.0 
303.0 
00.0

HT 
0.7

Blodicnlcal Oiygen Benand INDI
Oienlal Oiygen Oenaad (GOD>
SpadFlc CMductancelunhos/cn |Z9 Dag Cl
Total Organic Carbon I TRI
Total Organic Halidas 
gR-Flald 
pR-Laborator|r

HT 
1310.0

RT 
HT 
7.09 
0.70

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



RADIOACTIVITY PARARETERS:

VOLATILE ORGANICS:
39.1 11.0 tt.S 9.0 m NT NT

1.0
NT

NT
NT

NT M.1 39.8 NT NTNT NT NT

ACID EXTRACTABLE ORGANICS:

BASEZNEUTRAL ORGANICS:
33.9

NTJ

STUDY.

31.1
1.8

SRimiNO LOCNTION:
SROniNB DOTE:
BCN SOHFLE NUNBER:

BNlatloo Ter Riittim 
DwUtlon Riiiliin IM

2,0-BlMtlvlptitnol 
t-Odoroiihnol 
nwnol

1.1 
v.o

NT
NT

NT
NT
NT

NT
NT
NT

NT
NT

NT 
NT

NT
NT
NT

NT
NT

100.0
440.0

1.0
40.0

11/31/84 
mill

NT 
in

NT
NT
NT

NT
NT

NT
in

NT
NT

NT
NT

NT
NT

NT
NT

HI
NT

NT 
NT

9.3
9.2
9.2

4.8
NT
NT

NT
2.3
3.4

NT
NT

Total lElenM
1.1.1- Trlctiloreothane 
1,1.2,2*Tetra(tiloroetliaRe
1.1.2- Trtdiloroetlian( 
■miMia 
CMorobcnzne 
Mbronadiloraietliane 
EthyUmzeaa 
H,P-X91Me 
a-Xylene 
0,P-X91«at
Toluene 
Total Oolatile Organics

ng/l
ng/1

ii.o
24.8

O.T 
31.7 

NT 
in

NT
NT
NT

. lTr3:2»---------.ITt3-26...
mam m/am

■ ivna 723273

NTs

. . IT-SriaL 03/28/88 
808409

ir-3-24 
03/21/89 
908100

lT-3-28 
01/10/84 
400793 
400702

to j 
NT

.. «F ._
NT

1.9 
NT

..

NT 
32.4 
1.8

O 
O o
ay co

I.Z-nchlorobenzcoe 
bO-Oidilorobenzene 
2-Rethylna|ilithaleoe 
Isophorone

ng/1
ug/1 
ng/1

17-3-24 
00/19/84 

407171

ug/1 
ug/1 
ng/1 
ng/1

ng/1 
ug/1 
ug/1 
ng/1 
ng/1 
ng/1 
u^l 
ng/1 
ng/1 
ug/1 
ug/1 
ug/1 
ug/1

17-3-24 
10/00/88 

833090

NT

-Ji--
9.7 
NT

NT 
20.4 
9.0 
1.0 

37.9

NT 
NT 
is 
4.9 
NT

IT-3-.X4_____ 17:3-24.
vumn 
417399

NY : NOT TESTED AS PART OF THIS
— : NONE DETECTED.
J : ESTINATED CONCENTRATION BELOU DETECTION LIMIT .



BASE/NEUTRAL ORGANICS: (CONT.>

UslI-Itlylh»xyl)phttHlatf ugZl HI HI HI HI HI HI HI 1Z.0

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:
191.0 in.o

INDICATOR PARAMETERS:

ntrogm, Iknmla 
SBlfate ai SOO

ngZl 
ng/l

119.3
11.1

1Z.3 
1.0

00.0
19.0
11.0
19.0

ir-3-» 
13/31/00 
<31177

130.0
33.0

11-3-36 
03/18/88 

OOOMO

36.0 
49.0 
HI 
HI 
HI
HI

119.0
180.0

LI-3-36 
10/00/ra 
833094

33.0 
84.0

1480.0 
HI 
0.31 
KI

139.0 
2.0

11-3-20 
03/21/89 
908100

n-Honmnanu -CTaoHiKom 
1.3-BIS(1-HIIHnEINVL)KHZENI 
3.4.9-IRinEINVL-2-CVClOPEHIEH-1-OME 
<-(2,2,3.3-IEimnEIHVLBUIVLI-raEHaL 
inEIfln ESIER PHOSPHORIC ACID 
Ikknoua 
Uiknoun
Total Tentatively Ident. Senl-Oolatllex

ng/I 
ng/l 
mhos 
ng/l 
Std.On 
Std.un

11-3-20 
01/14/80 
000793 
000742

11-3-20 
04/19/80 
007171

137.0 
1.0

13.0
03.0

1706.0 
HI

. HT_ ..

164.0 
1.0

11-3-26 
09/29/87 

723273

O 
O 
O

o

ng/l 
ng/l 
ug/1 
ng/l 
ng/l 
ng/l 
ng/l 
ug/1

HI 
124.0 

1301.0
HI 
HI 
6.4

11-3-36. 
09/04/86 
<17399

lI-3-2< 
nmtii 
ima

w.t 
144.0 

1617.0 
HI 
HI
7.1

9.0
9.0

110.0

1.9 
49.0 
HI 
HI 
HI
HI

HI 
.98.0 

1400.0
HI 

..HI.
6.9

■.L
3

BEodienlcal Oxygen Oenand (HOD)
Ownlcal Oxygen Oenand (COD)
Specific CMductance(unlws/cn f29 Deg C)
Total Dissolved Solids (IDS)
pR-rield 
pR-Lahoratory

HI 
176.0 

1400.0 
930.0 r,-

HI 
99.0 

1264.0
HI 
HI 
6.7

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

SRRPIIHC n:
SHHPIIHS nut:
BCR SHHPIE HIHIBER:



PHYSICAL PROPERTIES:

Tnperature Mg. e nr 16.0

VOLATILE ORGANICS:

ACID EXTRACTABLE ORGANICS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:
10*. 01.0

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.

anniNt locrtioh: 
amiiK nn: 
RR aniit Runni: 

' ann.!»:

Z.O-niwthTl|)hnioI 
0-ailoro-3-«wtliyl|ihenol 
PmlachlaroiAmol

Mtrogan, Rmonla 
Solfatt as SOO

ngZl 
ng/l

10.0 
00.0 

10W.O
0.31

13.0 
NT 

1300.0 
6.17

O 
o 
O

ItMtn* 
tthTlbmieat 
R-XTlant 
OiP-XylmaToluene

ogZl og/l ug/1 ng/l og/1

ng/l ng/l unhos Std.on

og/1 ug/1 ng/l

0.7 
NT

lT-3-16. 
03/n/S* 

100101 
nr or yosioo

ir-i-M 
01/13/0* 
130163

1.0
13.6
10.3
73.3
1.3

3.0 
23.0 
0.0

Blochenlcal Oxygen Denand IBODIOienlcal Osygen Denand (CODISpecific ConductanceCunhos/cn |23 Oeg Cl
pH-rield



N:
! ■■

PHYSICAL PROPERTIES:

Tmperatiire dtg. c KT 13.3 RT RT

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
RT HI

43.1

6.1

BASE/NEUTRAL ORGANICS:

16.0
11.0 J

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

J

3 
J

sonniRS 
niin.1116 mil: 
BCR SRimt RunnR:

og/l 
ug/I 
ag/1

ngzi
nf/l 
pc 1/1

RT
RT
RT

RT
RT 
3.0

RT
RT
RT

1U.0 
366.0 

RT

Isophorone 
UilMthplhcsyllphthalate

HOL.(SOI SULFUR III 
Uiknoun 
Total Tentatively Mint. Senl-Oolatlles

kvlatln for Radian 
Revlatlm for Radian R6 
Gress B-Radloactlvlty

og/l 
ng/1

og/l 
ug/1 
ug/1 
ug/1 
ug/l

IF-3-S0. 
11/03/03 
313003

■"S.....

W-J-30. 
inmiia

313306
3133T6

00/06/06 
617306

Total Xylenes 
CMorofom 
Rethylene Oilorlde 
Toluene 
Olnyl Oilorlde

I ••• 

' i

lF-3-30 
06/10/06 
606176 
606160

.WO 
36.0 

316.0

o 
o 
o
-<E

13.0
1.3

10.6 
108.0

NT : NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.

: ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



I ROHn AND HAAS SPeClPlC ORGANIC PARANCTERS:

ROHH AND HAAS SPECIPIC INORGANIC PARANETBRS:

METALS:

0.K8

INDICATOR PARAHETERS:

SMIPIIRS LOCHTIOM:
SMtuRB mn: 
RR nmu RURKR:

Oil I OTNM 
Snrfactmu (RMS)

NT : NOT TESTED AS PART OP THIS STUDT. 
— : NONE DETECTED.

0.0
M.O 

991.0

HI
HI
HI
HI

HI
HI

HI
HI

Iranlc 
Oranlin 
iNd 
line

ngzi 
ntH 
ngZl 
ng/1 
ngZl 
ngn 
ngZl 
noZl 
ngZl 
ngZl 
ngZl 
ntH 
ngZl 
ngZl

ngZl 
ngZl 
ngZl 
ngZl

11-3-30 
11/01/03 
313993

ir-1-30
oiznzoi
100171
100160

0.137 
0.1

133.1

0.011
0.1

lF-3-30 
09/01/60 
017390

HI
HI 
HI 
HI

I

lorlm 
Borm 
CMvltfo 
Cyanide 
nooride . 
Iron 
limguiese 
Hitrogen, Ibnmia 
P Olkalinity is CatO3 
Phosohate, lotal as P01 
Potasslon 
Sodian 
Selfate u SOI 
Sulfides as S

ng/1 ngZl unhos

0.170 
0.03 

100.0
0.007
0.10 

31.0
1.3

12.3 
HI 
0.1

M.O 
103.0 
13.00

If:’-*, 
07/2^
3I13H 
311371

HI
HI 
HI

.. ...m
HI
HI 
m 
Hl
HI
HI
iii
Hl

28.0 
HI

ng/1 
ng/1

Hl 
13.0 

781.0

1.0 
1.02

0.013
0.013
0.002
0.02

HI 
0.020

HI 
106.0 
727.0

HI 
HI 
HI 
HI 
HI 
HI 
HI 
7.12 
HI 
HI 
HI
HI 
1.13
HI

0.19 
11.0
1.38

39.3 
2.0 
1.51

18.7 
08.5
2.1 
7.0

11.0
88.0

1003.0

Olodienlcal Oiygen Oenand lOODl Ownical Oxygen Oenand (CODI Specific Conductance(unhosZon |23 Deg C>



1:

INDICATOR PARAMETERS: (CONT.)

OTHER PARAMETERS:
Total nwnollcs ng/l O.OI 0.009 RT NT

NT : NOT TESTED AS PART OF THIS STUDY.

Total OlsBoloed Solltfs (TDS)
Total Organic Carton ITKI 
Total Organic Halides 
pR-laboratory

ir-3-SO 
11/03/03 
313993

RT 
93.0 
NT 
7.0

lT-3-30 
09/19/09 
906179 
906160

17-3-30 
07/13/03 
313309 
313379

17-3-30 
09/09/06 
617396

O 
o 
o 
1—6 
-xl

soimiRC
SNRFllRS DOTt: 
HOI SRHFlt RURKR:

ng/1 
ng/l 
ug/l 
Std.Un

RT
NT 
NT 
6.9

RT 
39.0 
72.0 
6.5

936.0 
NT 
NT 
i.i



annt ib: DU* or 41ZM1
i

PHYSICAL PROPERTIES;

Tniptraturt dtg. e HT 16.0 16.9 10.0 HI HT 13.0 19.6 HI

INORGANIC NON-NETALS:
Oilerlne RKlAial ngZI HI HT I.O 1.0 HI HI HI HT HT

RADIOACTIVITY PARAMETERS:
crasi B-Raoioactioitir pcizi HT BI.O IB.e IB.O HI HT HT HT HT

VOLATILE ORGANICS:

. HT 3000.0

HT HT 660.0

1.8 1.0

BASE/NEUTRAL ORGANICS:

16.6
11.0 HI HT

I.O 
3.0 '

ir-o-n 
1izoiz83
313006
310000

lO.O 
HT

790.0
19.0

HT 
02.0 
69.0

1600.0
29.9

101.0

ir-0-21 
10ZZ0Z89 
910303 
910207

HT
3.7

Total Xylenes 
lenitne 
ChloroBeiiiene 
Cblerofani 
EttiylBeniene 
H-Xylene
Retlyleno Chlorltfe 
O.P-Xylene 
Toluene 
Trlchloroethene ITCH

I.Z'OHMorobenzene
bl-Olchlorobeniene
TiO-Dlchlorolientene
U-n-octylphthalate

I.F-0-21 
01/n/n 

912270 
912260

anniHt iocrtior;
nnniHo ohie;
Btn atlTLE HUHBIR:

ugZl 
ogZl 
ngZl 
ugZl 
ogZl 
ngZl 
ugZl 
ugZl 
ugZl 
ugZl

ir-0-21 
06Z2ZZB3 
306060

lT-0-21 
OOZIOZM 
006176 
006170

tT-0-21 ooziozBO
006177
006171

BUPOT 006176

966.0 “
30.9
26.2

ir-o-2i_ . . 
0IZ31Z83 
901882 
901877

HT 
il.t 
00.0

iioij.b

. 30.2

HI 
60.0 
08.0

100.0 
HT 

77.0 
HT 

13.0

HT 
01.0 
98.0

1900.0 
03.6 
08.0
1.2 
9.0 
HT 

.. 7.9
HT 

191.0

21.0 
1300.0

1.7 
HT

iiob.b 
09.1 
92.7 
0.2 
8.3 

?7 
HT 

200.0

NT : NOT TESTED AS PART OP THIS STUDY. 
— : NONE DETECTED.

ugzi 
ugZl 
ugZl 
ugZl

to ■■ • • 
HI

IF:,:?!-............ ir:0-2I_ 
07ZZ6Z80 mnUM 
012000 012009



Burn nzo«winni IB:

BASE/NEUTRAL ORGANICS: (CONT.)

820.0 OfO.O770.0 3t0.0 000.0

1980.0 M.O

PESTICIDES. PCB’S ANO HERBICIDES:
RT RT 0.3 RTngZlChm-BHC lltndinet

ROHN AND HAAS SPECIFIC ORGANIC PARAHETERS:

ROHN ANO HAAS SPECIFIC INORGANIC PARAHETERS:
!

! !

i-

ORCP
OU I OrNit
Snrfictints (RMS)

RiphtlHlme
RitroOmzene
Ms(Z-Chloroethyl)eth»r 
UilZ-adorolnpraiipl) Mlwr 
bls(2-Itlqrlheiyl)|Athalat»

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

17-0-21 
00/22703 
300909

HI 
RT 
70.0

RT or 
RT

17-0-21 
11703783 
313990 
310000

300.0
07.0
30.0

0.198 
0.2 

72.0

ir-9-n. 
07720780 

012000

RT
RT
RT

107.0 
RT 
RT 
RT 

30.0

0.092 
0.20 

97.0

RT 
02.0.
0.39

RT 
20.0 
0.33

17-0-21 
10720783 
019303 
31YZY7

RT
RT 
RT 
RT
RT 
RT 
RT
HI

130.30
RT 
HI 
RT
RT

RT
RT
HI

ng/l 
ng/l 
ng/l

3.0
10.0

310.0

17-0-21 
eV19780 
000177 
000171 

BUT n 000170

0.02
3.0
3.07

RT
RT
RT
RT
RT

-S..
HI
HI
RT
HI
RT
HI

HI ...
RT
HI

RT 
RT 
RT 
RT

RT 
RT 
RT 
RT 
RT 
HI 
RT 
HI 
HT 
RT 
HI 
HT 
HT

HT 
RT 
RT 
RT
RT

L7-0-21 
mmm 

312270 
31ZZ01

0.023 
0.11 

100.0

lorlin 
Harm 
CMortd* 
Comlde 
Tluorld* 
Iron 
RtnguMO 
HltraM as H 
mtregm, Rmonla 
P Olkallnlty as CaC03 
Phosphate, Total as POO 
PotassloN 
SoHlim

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

17-0-21 
00/19/M 

000170 
000170

... .17-0-21. 
mntm 
012003

17-0-21 
oi^t/83
30102 
301077

2.0
3.33

2.0
2.22

0.01
2.0
3.9

0.73
0.17

93.0
0.000
0.190

03.0
0.9

0.183 
0.2 

70.9

120.0 
9.0 
0.2 

29.1 
03.0

108.0
RT 
HT 
HT 

20.3

HT 
03.0 
1.3 
HT 
RT 
HT 
RT 
HT 

03.0

0.30
32.0.
0.08
0.19

138.0 
3.0 
1.13

30.9
30.3

I

3.0
3.10

SHnniRS
SSnriStS ERIE: 
BCR SRBPLE IRHIBIR:

0.01
30.0
0.08
0.27 

133.0
3.0
2.27
K

og/l 
ug/l 
ug/l 
sg/l 
ug/l

■ c?-



UP OF»nPlI ID:

ROHn AND HAAS SPECIFIC INORGANIC PARAMETERS: (CONT.»

12.03

METALS:

0.0»0.022o.no
0.0110.003

i
0.0009

0.10.17 0.06

INDICATOR PARAMETERS:

OTHER PARAMETERS:
MTHI O.MHI HI9.n 0.0360.066HIngzilotU Mwnollcs

NT

UDFIIHC LOnilOH:
OHHPUHO nil:
BCn nilPLE HUnOIR:

ng/1 
ngZI

lF-6-21 
11/03/03 
313fH 
3HH0

10.3
3.0

LF-6-21 
M/1*/06 

006172 
006121

OOP or 006176

10.2
1.9

HI
HI

HI 
HI

HI 
HI 
HI 
HI 
HI 
HI

HI
HI 
0.08

lF-0-21 
02/03/03 

312220
312260

HI
HI 
0.10

HI 
136.0 

1300.0
HI 
HI 
6.20

lF-0-21 
10/20/83 
310303 
310202

10.3 
HI

HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI

o. 
o 
o
-a 
-a

SdlM* as SOO 
Sniritfes as S

Rrsantc 
Cadnion 
Oraniun 
LNd 
Rarcory 
Mdcel 
Ihalllun 
line

ng/I 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

61.0 
HI

10.0 
133.0 

1016.0 
160.0 

1210.0
6.6

IF-0-2L . 
00/10/80 

006126 
nun

HI
HI
HI
HI
HI
HI

-
012003

HI
HI
HI
HI
HI
HI
HI
HI

12.2 
102.0 

2120.0 
30.0 

1000.0
6.0

3.10 
1.0

HI 
HI 
HI 
HI 
HI
HI 
HI 
HI

11-0-21. 
01/31/n 
301082 
301072

17-0-21.. 
06/22/n 
306060

17-0t2L 02/26/80 
012000

ng/1 
ng/1 
onhos 
ng/1 
og/l 
Std.on

0.00
0.06

11.0 
130.0 

1033.0 
161.0 

1220.0
6.6

0.030 
0.0021

0.033 
0.0002

8.0 
137.0 

1609.0
69.0 

3200.0
6.2

0.003 
0.0006
0.019
0.002
0.0003
0.1

HI 
HI 
HI 

62.0 
960.0

HI

0.003
6.008

46.0 
124.0 

1467.0
69.0 

148.0
1.9

23.8
1.0

: NOT TESTED AS PART OF THIS STODT. 
: NONE DETECTED.

Blodwnlcal OiygM Dmanit (UDI 
OMiical Oiygen Dcnand ICODI 
Sptcllic Conductance(unhos/tn f29 Otg C> 
Total organic Carbon ITOCI 
Total Organic Halides 
|fl-Laboratory



!

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS.
616.0 RT

• !
ACID EXTRACTABLE ORGANICS:

BASE/NEUTRAL ORGANICS:
39.0 3.0 ...

!

BwUtlen Ridlun 
DNiitloo for Radliw 226

2,d-Miwtliyl|dimol 
t-Clilora|ilwnol 
PIWMl

SROPim
SARPLIIB 
BOI SUnPlE RUnRR:

ir-6-n 
01/16/86 
6008*6 
600881

RT 
RT 
RT 

26.0

RT
19.7
78.9

RT
RT 
RT

RT
RT

If-9-21 
09/18/86 
607172

RT
RT 
RT

RT
HI

199.0
1870.0

RT 
670.0

3.7

-a-

Total XylenM 
M.l-Trldiloroethane 
tcetone 
Imtcne 
CMorobmzcae 
Ithylbmzna 
fl,P-XYlMe 
R-Xyleno 
O,P-Xylene 
Toluene

.09/1 
ug/l 
iig/1

ng/l 
ng/l

RT 
1.2 
RT 

19.2 
U.1

999.0 
RT 
RT 
1.6

I 
i

6.9
..M

tT-9-21. 
m/nin 

617203 
617212

ug/l 
ug/l 
ug/l 
ug/l

ug/l ug/l ng/l ' ng/l ug/l ug/l ug/l ug/l ng/l ug/l

RT 
220.0

bl-Uchloroiienzene 
1,9-WtMoroIieniene 
9-ailoroinlllne 
bls(2-tfiloroethyllether

920.0
910.0

27.3 
RT 

370.0

96.0 J 
33.0 .3...
97.0

NT : NOT TESTED AS PART OP THIS STUDY.— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



i TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

PESTICIDES. PCB*S AND HERBICIDES:
0.6NTngZI NTSm-IRC (Llndanri

i
SMPim IKRTION;
nmuHB MTi;
BCR s*nn.E ruurr:

ir-o-n 
01/16/86 
600806 
600881

lF-0-11 
00/18/86 
6071IZ

LM:Z1„ 
m/ntn 

617101 
617Z1t

I
3

ng/1 ug/I ug/1 
ng/l ag/l og/l ng/1 ng/l og/l ug/1 ugn ng/1 u^l 
ug/1 ng/1 ng/1 ug/1 ug/1 ugn ug/l ug/1 
ng/1 ug/1 
ntn 
ntn ng/1 ug/1 ug/1 ug/1 ng/1

17.0 
».O 
11.0 
28.0 
12.0 
fo.6 

ZZ37.O

16.0 
70.0 
IZ.O 

660.0 
600.0 
710.0 
800.0
Z1.0 

100.0 
32.0 

iiz.o 
».o 
39.0 

360.0 
170.0 
61.0 
14.6 
39.0 

290.0 
280.0 
24.0 
92.0

J 
J 
J 
3 
j 
J 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

J

5 
3 
3 
3 
3

l.r-OBOBTS-BiniNE (II 
1,1'-0X0BIS*BUT6NE
1.2.4- TnnnHn-nNzm 
bZ-nSIZ-aaOROIlRCHOI-ITHRHE 
t.Z-BlS(2-an.QR0nR0X0l-ITHRNI 111 
I.Z-nnETHOL-KRZIHE 
i,2-nHiTHn.-BiR»m iii 
1,3.3-TRIRITNn.-KN»NI 
bl-OKTHVL-BENZm III
1.4- ORtTHim (II 
l-EnOL-l-HITHVL-IENZINE
1- ETHfL-3-Hnflvi-nNnn in 
17-nNT«TRMC0HTEn
2- CiaOm-BEHZEmRINI 111 
2-(2-(2-WTOXVETflOXVIETHOXOI-EnRini III 
ZflVnORVlflETHVLZCVCLOPEHTENIIMEIll 
l-d.l-DIRETHVLETinLI-PHEirai
A.SDIHVDROl.O.OTRinETHVLIHTETRAZABOmiLEI 
4-(2.2,1.3-TETIMHETH0LBUI0LI-mNn. 
4-(2,2,1.3-TEIR«R[THOLBUIVLI-l>RENOl III 
CHLOn-KNIENE 
H,N-01HETHOl-BEII»NEflETHRmHIHI 
R.N-DIRETHn-BERZEIIEflETHRmRIHE 111 
R.iniSI1HITLEnillI(m.ORO IKRIO.linRHlDI 
R-REINOL-BEKZENEflETHRmRINE III 
Uhloioun 
Unlcnoun 
UMoiaun 
Uhknoffl
Total Tnutlvely Ident. Senl-OolatllM

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.
J : ESTIHATED CONCENTRATION BELOU DETECTION LIHIT



ROHn AND HAAS SPECIFIC INORGANIC PARANETERS:

HETALS:

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDT.

OiHilal OlirgM Bmand (COB)
Spedflc ConductancelunhosZn |I9 Deg C) 
fetal Diuelved Solids (IDS) 
pH-Latioratory

RT 
RT 
RT 
RT 
RT 
RT 
RT

113.0
IT70.0 

RT 
i.4

ir-a-n 
iMziszn 
wmn

m 
RT 
RT 

116.0
RT 
RT 

33.2

RT 
RT 
RT 
RT 
RT 
RT 
RT

Rlunlnan
CaiMiin 
Caldun
CIronlin 
Lead 
Hagneslun 
Zinc

MRniRS
SRimiHS nm: 
DCR SMint RURRR:

ngzi 
udios 
ngZl 
Std.Un

BBZl 
ngZl 
nqzi 
tigZl 
ngZl 
ngZl 
ngZl

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

0.3
1300.0
081.0

6.6

lT-0-21. 
01Z16ZB6 
tuan 
6oom

miniib
611203 
612212

O 
O 
O

CO 
o

■vliai
Iron
Hanganese
Mtrogen, Rnnonla
Petuslin
OodliM
Snlfate as SOO

0.338 
03.2
0.373 

128.0 
n.t 
30.3
128.0

RT 
RT 
RT 
18.6 
RT 
RT 

09.1

1.67 
0.0003 
83.8 
0.000 
0.002 
21.0 
0.06

103.0 
1267.0

RT
6.8



SWlPlt ID:

PHYSICAL PROPERTIES:

Ipiperitur* deg. c HT 19.0 1I.Z HT HT HT

INORGANIC NON-NETALS:
ngZl HT HT 1.0Oilorlne Residual HT HT HT

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
91.0 90.0

3.1 6.0

BASEZNEUYRAL ORGANICS:
0.0 J

11.0

c

OI.O to.o

SflHFllHO LOCRTIOH:
amniHs nil: 
KH sanni RunnR:

O 
O 
O

DcvIbMor Tor Radian 
Beviatlm fur Radiun »6 
Cross B-Ratfloactlvlty 
Cross a-Ratfloactlultg

ng/1 
ngZl 
gclZl 
pc IZl

ugzi 
ngZl 
ugZl

lT-9-19 
06ZHZOS 
3060TO

IT-9-Z9 
IIZOIZOI 
3I1W 
310001

ir-3-I9 
0TZZ9ZS3 
913989 
913979

HT
HT
HT
HT

HT
HT
HT
HT

008.0
918.0 
HT 
HT

Oilurofom
Hethylene CMorlde 
Tetrachloroethene iPCtt 
Toluene

Dl-n-butplphthalate
Mtrubeniene 
blslI-IthylhexTliphthalate

ngZl 
ugZl 
ugZl 
ugZl

HT
HT
HT
HT

HT
HT 
7.0 
3.0

HT
HT
HT

17-3-19 ooznzM 
0061« 
006101

if-srf?...07ZI3/83 
913986

.... «33Z6.„.
Dir or 913389

HT
HT
HT

QO

lf-9-39.. 
mtant 
turn

HT
HT 
9.0 
1.0

1.7 
68.0 
0.9 

1190.0

NY : NOT TESTED AS PART OP THIS STUDY.
— : NONE DETECTED.
J : ESTINATED CONCENTRATION BELOW DETECTION LIMIT



SRnriE ID:

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS
J

ROHN AND HAAS SPECIFIC ORGANIC PARAHETERS:

0.2M

ROHN AND HAAS SPECIFIC INORGANIC PARAMETERS:

. ■ !

NT

METALS:

O.OOS

1.0 
0.09

ng/l 
ng/I 
ng/l 
ng/l

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

Oil I Crease 
Surfactants (HMSI

N-CyClOnNTTl-R-ETHYL-DCITRNIDI
Total Tentatively Ident. Seni-Oolatiles

ng/l 
ng/l

lf-9-I9 
0«/n/B3 

sesoTO

o.oot 
0.0006 
0.003

NT
NT

lT-9-n 
11/03/01 
311997 
319001

lT-3-a 
00/10/06 
006103 
006Z01

0.020
0.002

iT-5-n 
07/23/09 
311383 
311973

NT
NT
NT
NT

NT
NT

NT 
NT 
NT 
NT

NT
NT

LT-9-23 
09/03/06 

617063

10.0
10.0

NT 
NT 
NT 
NT

NT
NT

O 
CO 
o

«
QO 
ro

Nrsenlc 
CadMun 
Ornnlun
Lead

ug/l 
ng/l

07/23/03
313306
313376. . 

mr or siisn

NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
31.7 
NT 
NT 
NT 
NT 
90.3 
NT 
NT

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

Snrlun 
Borm 
Oilorlde 
Tlmrlde 
Irm 
Ranginese 
Nitrogen, (nnmla 
P Blkalinlty as CaC03 
Fhosiiliatc, Total as POO 
Potassiun 
Sodlun 
Sulfate as SOO 
Sulfides as S 
Total Blkalinlty as CaC03

NT 
NT 

21.3 
NT 
32.0 
9.3 
NT 
NT 
NT 
NT 
12.0 
61.0 
NT 
NT

NT
NT• s -
NT
NT

20.7
NT

. _____NT
NT

0.009 
0.01

17.9
0.007
06.3
9.30
19.0 
9.0 
0.2 
7.90
19.0
19.0

0.009 
0.0006 
0.012 
0.002

NT 
NT
NT 
NT 
NT 
20.0
NT 
NT 
NT 
NT 
0.99 
NT 
NT

0.011 
0.1
IM .0.13
«.1
16.3
22.9
2.0

.. 0-M ...9.W
13.9
93.0
1.0
2.0

BRNPLINS
SHHPLINC imiK.
BCH SANPLI NMIBIR:



SRinU IB;

HETALS: (CONT.>

0.08 0.09

INDICATOR PARAMETERS:

OTHER PARAMETERS:
in HIHI0.01ngZl HItotal PhMollci

SHHUIHC LOCHIIOH:
ORiniRB DHII: 
801 SRHPLE HUniR:

Rorcufy 
Ihalllin 
Unc

ngZlngZl nqZl

11-9-19 
OtZRZSS 
jomo

ir-9-n 
iizeizBi 
rmn 
314001

ir-9-i9. 
wnm 

000Z43 
4omi

Hl
NT
HI

ir-9:Z9. 
vum/n 
•17463

HI
HI
NT

ngZl 
ngZl 
aOm 
ngZl 
ngZl 
ugZl 
Std.Un

9.9>n
0.44
0.08

17-9-19 
oiznzBs 
313389 
913979

17-9-19. 
07ZnZ89 .
913986
OTMTO..... 

007 07 913903

HI
NT
NT

O o 
o
oo

11.0 
16.0 

Tio.o 
NT 
7.0 

68.0 
6.9

NT

NT
NT
NT
6.6

NT 
39.0 

■ 709.0
NT 
NT 
NT 
6.9

NT 
09.0 

761.0 
464.0

NT 
NT 
6.6

9.0 
14.0 

MO.e 
NT 

m.o 
48.0
6.9

NT 
NT 
NT 
NT 
9.0 

370.0
NT

BlodMnlcal Oxygen Dmand (8001
OiMiical Oiygen Denand (COD)
Specific CmductanceliMhosZoi |29 Deo Cl 
Total UsMived aillds ITDSI
Total Oroanic Carton ITK) 
Total Organic Halides 
pH-Laboratory

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



I
PHYSICAL PROPERTIES:

. Hnperittir* (kg. c 11.r

RADIOACTIVITY PARAHEYERS:
SPo» B-itaittoactt«it|r pc izi 9.0

BASEZNEUTRAL ORGANICS:

MsH-t«ylhexyliphthiIat» ng/l 17.0

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:
011 t crease ng/l 1.0

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

ir-»-ia. 
mmm 

497379 
4073H

O 
o 
o
cz>

ngzi 
n^l .
iqZl 
ng/l 
ngZl 
ngZl 
Dill

ngZl 
ngZl 
ng/l

0.07

9.7
2.98
0.9
0.99 
2.0
0.02
3.17
3.39 

127.0

Barlun
Chleride 
riHorlde 

. Iron
Ranganese
Mtrate as N
P Rlkallnlty as CaCOS
Phosphate, Total at POO 
Potastlun 
Sodlin 
Snlfate as SOO

sonniRc n:
SROPllNC anii: 
801 SRIiPU rafflBIR:



METALS:

i

INDICATOR PARAMETERS:

OTHER PARAMETERS:
O.MZTotal Phenolics iigZl

MUFLINS LOCRTIOH: 
amriii* nm 
RD SRinU IMRR:

HodMntcal teygen DmaiHl 1100)
OiMiial Osram OmanO (COD)
Specific ConductancelodiosZm |23 Deg C)
Total Organic Carlion (TOC) 
Total Organic Halides 
pH-Laboratory

ngZl 
ng/1 
Hitl 
n^n 
tttn 
ngZl 
ngZl

ir-6-t6 
mmm 

HOTSn 
1073»

O 
o 
o
oo 
ai

0.0 
20.0 

133.0 
11.0 
26.0
0.2

ngZl 
ng/l 
anlios 
ngZl 
ogZl 
Std.Dh

Orsmlc 
teMun 
dronlin 
ecpper 
Hercary 
Mckel 
21nc

0.000 
0.012 
OOM 
0.03
0.0022 
0.00 
2.3



Il:

I
PHYSICAL PROPERTIES:

13.» RT RTTcnptratar* deg. c 13.0

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
RT RT 10.0 IB .

BASEZNEUTRAL ORGANICS:
99.0 RTMstl-IthyUiexirllphtlHlate ugZl RT

I ROHN ANO HAAS SPECIFIC ORGANIC PARAHETERS:

‘ i

1

i

!

■wlatlm Tor Ridlun 
Beviatlm for Ridliin 220 
CroM B-Radloactlvlty 
Cross a-Radloactlolty

Rcetont 
ttiloroTom

mi B Grease 
Surfactants (RBRSI

' ugZl 
ng/1

Lr-6-99. 
11/MZ83 

319023 
319029

RT 
HI 
12.0

RT 
RT 

11.0 
2.0

LT-6-99_ 
BS/OS/83 
919929 
919910

HI
RT

HI
NT
NT
NT

lf-6-99 
09Z09ZSa 
012970

NT
NT

shbuirc ...
BBimiHB unit: 
BCR StnPU HURBIR:

ngzi 
nsn

ngZl 
pc iZl
pc IZl

2.0 
0.009

lT-0-99 
09Z09ZS9 
907327 
907323

o 
o 
o
co 
co

BI.O
37S.0
NT
NT

RT 
1.0

1.0 
O.IB

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK, ■
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



I

ROHH AND HAAS SPECIPIC INORGANIC PARANETERS:

NT NT

NETALS:

INDICATOR PARANETERS:

PART OF THIS STUDT.

I i

I 
I

MNHINB UCNTIOH: 
smiruHt mte: 
NOI nNFU NUHRN:

NT : HOT TESTED AS 
— : NONE DETECTED.

ngZl 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

IT-6-M 
11/H/BS 
Slim 
nun

0.019 
o.eoif
0.911

lT-6-90 
09/0fZ8« 

00T3Z7 
Win

NT
NT
NT
NT
NT
NT 
tu 
NT
NT 
NT 
lir

NT
NT
NT
NT
NT
NT

lT-0-99 
09/03/06 
6176T0

flramlc 
CaMm 
OranliM 
LmO 
Ncroirg 
line

ng/l 
ng/l 
mtios 
ng/l

ug/1 
std.'un

0.0009
0.06

I.T-6t99.. . 
miwn 

916619 
916610

NT 
NT 
NT 
NT 
NT
NT

Nulnn 
8or«in 
CMorlde 
Fluoride 
Iron 
Huiginese 
Mtrogen, tnnaola 
P Mkallnltg as CaCOI 
nwRdiate, Total as POO 
Potasslun 
Sodion 
Sulfate as W 
Total Nlkallnlty as CaCOl

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

O O o
00 
•>2

NT 
iio 

611.0 
100.0
HI 
NT 
6.0

0.103 
0.09 
61.3
0.1 

16.1
1.06 
1.90 
6.0 
0.1
19.1 
61.0
1.68 
NT

31.0 
69.0 
306.0 

NT
19.0 
33.0
6.1

0.009
0.001
0.009
9.003 
0.0011 
0.09

NT 
NT 
NT
NT 
NT 
1.06
NT 
NT -s

309.0 
60.0 
610.0
NT 
13.0 
66.0
6.6

0.166 
0.1

30.6 
0.1 
0.08

. 0.11 
1.87 
3.0 
0.07
16.6
38.1 
1.78 
1.0

NT 
09.6 
660.0
NT
NT 
NT 
6.3

Itodwnlcal Oxygen Dmand lOOOi 
Oienlcal Oxygen Denand ICODI 
Specific Cmductancelunhos/oi |19 Deg C) 
Total Dissolved Solids ITDSI 
Total Organic Carton ITKI 
Total Organic Halides 
pH-laboratory



I:

OTHER PARAMETERS:
ng/l O.OOf O.WM m KTTotal mmellcs

: NOT TESTEO AS PART OF THIS STUDY.NT

Ii

!
I
1

i

i

i ! 

' I

ir-e-as 
m/nzn 
Ronn 
TOTSn

IF-S-M 
wwn 
9im 
Siam

LF-6-33 
nzo3/w 
U7V0

ainniRG i 
nmiiiis mil:
KU sunru RuinR:

lT-6-33 
TIZMZn 
3iivn 
314m

o 
O 
O 
J--- 
QO 
GO

1 
I



!

PHYSICAL PROPERTIES:

n13.9 n19.0HIdig. eImpiritiin

RADIOACTIVITY PARAMETERS:
KT11.0 HI11.0npc 1/1gran l-HadloBCtlvttr

VOLATILE ORGANICS:
0.3 3.1

1.Z
1.0 J9.2190.0 1.9

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
J

BASE/NEUTRAL ORGANICS:

20.0

NT

J
J 
J

9.0
9.0

SOnniK LOCRTION: 
aimiMs nit:
Kfl aimt IMIRR:

I.v-Oxms-IIHMR
Total Tentatlvily Idmtlfled Volatllis

Oceniphtheno
Usd-ChloroettiTlIetlier
UsIl-EthyHiexyliphtlialate

ng/l 
ng/l 
og/l 
og/l 
ug/1

og/l 
og/l

og/l 
og/l 
og/l

11-7-30 
00/22/03 
300908

lF-7-30 
11/03/83 
313998 
319002

LT-7-30 
07/23/89 
913988 
913978

NT
NT
NT

2.0
11.0
3.0

1.1.1-Trl(Moroitliam 
■mint 
Chlirofem 
RitlvlMi Oiloridi 
TetracMaroethme (PCEI

mmnt 
tutat

O 
o 
o

: QO

17-7-30. 
09/20/89 

900290 
900292

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARANETERS:
0.01
o.mi

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:

i

I.I

HI 
HI 
97.7

HI
HI
HI

2.0 o.on

o.u 
3J.J
0.70 

99.0

LI-7-30 
07/29/89 
913988 
913978

HI
HI
HI

OHCP
Ml I Sr«ai» 
suriactuu mmsi

ng/1 
ng/l 
ng/I 
no/1 ng/I 
ng/1 
ng/1 
ng/1

ng/1 
ng/1 
ng/1

17-7-30. 
06/R/83 
3060(8

HI
7.3
0.0
HI

17-7-30 
11/03/83 
313008 
310002

0.209 
0.1
29.7

HI 
HI 
MT 
NT 
HT 
HI 
HT 

117.0

s
HT 
HI 
HT
HT 
MI.

129.0

' O o
iCO 
■ o

I

IBUIOOTniTimi-OXIRRNI 
2-t2-niI0XVlIH0X7)nH0XTI-ITHRH0l 
3nETHVL9(innLlINTUniTHTlCIIRBIinRTlPHEN0 
0,9nNVIIRO1,0,9TRIflETHVL1NTEIRRIRB0RaiE( 
0-(2.2,3,3-TETRRnETHnBUT0l)-raEKIR. 
HIXRDECRNOIC RCID 
im., (S8) SUL7UR 
Ikiknoun 
Uiknwn 
Uiknoun 
Unknoun 
Unkntun 
Uiknoun 
Uiknoun 
Uiknoun
Total Tentatlvelg Ident. Senl-UoIatllM

HI -s -

17-7-30.
00/08/86 
617608

■arlon 
Moron Chloride 
Cganidt 
Oluorldo 
Iron 
RanganoM 
Nitrogen, Rnnonla

ug/1 
iig/1 
ug/1 
ug/1 
ng/1 
ng/1 
ug/1 
ug/1 
ug/1 
ng/1 
ng/1 
ng/1 
ug/1 
ug/1 
ug/1 
ug/1

17-7-30 
00/20/80 
006206 
006202

0.178 
0.09
98.2 
0.006 
0.12

30.1 
0.63 
2.30

22.0
99.0
27.0
80.0
32.0
13.0
10.0
23.0
36.0-I J 

J 
3 
J

NT : NOT TESTED AS PART OF THIS STUDY.
-- : NONE DETECTED. 
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

23.0 
29.0
12.0 
06.0
11.0

.. 0 ...

8RRn.INS I
■ SRniUHt BRIE: 

801 SRRn.E NURBER:



< CONT.>INORGANIC PARAnCTERS:ROHM ANO HAAS SPECIFIC

METALS:

O.KJ

O.M 0.03 '

INDICATOR PARAMETERS:

OTHER PARAMETERS:
NT NT0.012ng/l NT 0.01Total Phenolics

STUDT.

o 
o 
o

SMFLlNt LOCATION:
SRimiNC DATI: 
ocn SAnPlE NONOEN:

NT 
NT 
NT 
NT

U.O 
130.0

NT

lT-7-30 
0TZE9/03 
313300 
3II3TS

P RlkaUaltE at CaCDI 
Ptiosiihata, Total as POO 
Potasslon 
SoMon
Snlfato ai SOO 
Snirides u S

ng/l 
no/1 
mhos 
ng/l 
ng/l 
og/l 
Std.un

NT
NT
NT 

113.0 
00.3

NT

60.0 
363.0 

1190.0
NT 

360.0 
97.0
6.7

17-7-30 
11/03/03 
313990 
310003

30.0 
. iso.o 

1110.0 
NT

09.0 
139.0 

6.3

17-7-30. 
09/00/06 
617600

Rrsnlc 
CaiMm 
Oronlm 
Ltad 
Reroiry 
Thallim 
Unc

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

17-7-30 
06/13/03 

306960

17-7-30 
oo/n/oo 

006306 
006303

3.0
0.33

18.0
83.6
68.6
3.0

0.038
0.003

NT
NT
NT
NT

17.8
NT

iii.o
1806.0
««•.» 

NT 
NT
6.9

NT
NT
NT
NT

39.i '
NT

n 
NT

5
NT

.. .W
NT

CO

0.0003
0.013
0.003

0.0001
0.00
0.17

6.0 
0.7

16.3 
98.0 
73.31

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.

NT
NT
NT
NT
NTs
NT 

133.0 
3313.0

NT 
NT 
NT 
6.9

Blodienlcal Oxygen Denand 18001 
Chmlul Oxygen Denand (COOT 
SpKiric Cmductancelunhos/cn f39 Deg C>
Total Dltsolutd Solids ITDSI
Total Organic Carton (TOCI 
Total Organic Halides 
(fl-laboratory



PHYSICAL PROPERTIES:

HT NT NT NT NT17.0 T1.7 NT11.0deg. cTrnperaturt

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
6.7 3.80.3Z.6 NT

13.3NTNT

7.3
1.3 NTNT NT NTHTNT

HT
0.0

ACID EXTRACTABLE ORGANICS:
HIHTHT HT HT07.0ugZl7,0-Mi*th71pt»nol

n.o 
1.0

3.8
1.1

cross B-RsOloKtlvlty 
cross a-Rodloactlvlty

pclZl 
pc IZl

ir-8-18. 

onm

NT
HT

ir-8-18 
iizoize3 
313821 
313833

HT 
n.o

HI
HT

lT-8-18. 
O0Z2OZ80 
006207 
008203

Lr-8-18 
otratm 
313381 
313371

18.0 
HT

NT
HT

HT
HT

HT 
13.8 
10.7

HT
HT

17-8-18 
00Z13ZW 
807173

HT 
HT

17-8-18 
01Z03Z86 
817302 
617212

HT 
HT

7.1 
NT

L7-8-18 
12ZS1Z86 
827778

HT 
HT

NT 
NT5i‘

13.0
1.0

■s -

12.0 
1.0

Total XylmK 
bl.l-Trlchloroothane 
1,2-BlchloroethBno 
Bcotono 
Btfliene 
OileroBMzme 
Chiorofom 
IthylbMsmo 
R,P-Bylme 
Rethylmo Oilorlile 
O.P-Xylme 
O-Xyltna 
Tolnmo 
Trichloroetlwna (TCE)

ogZI 
ngZl 
ogZl 
ngZl 
ugZl 
ogZl 
ngZI 
ogZl 
ngZl 
ngZl 
ngZl 
ogZl 
ogZl 
ogZl

HT 

iU-

o o o
CD

SRHPIINC L'-------- -
SRRnilS 88TE: 
NCR SHHPII NURBIR:

NT
in

HT 
0.3 s -

HT 
20.1 
11.1

JU 
HT 
1.0

NT : NOT TESTED AS PART OP THIS STUDY. 
— : NONE DETECTED.

17:8-18_........... LI-8-18.
10Z23Z83 OlZISZSe
311317 tmtoo
311310 800783



!

BASEZNEUTRAL ORGANICS:

2.0
M.O

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHN AND HAAS SPECIFIC ORGANIC PARANETERS:

o.m

ROHN AND HAAS SPECIFIC INORGANIC PARAMETERS:

MinniW LOCHTION:
SUIPIINC DMI: 
m SRimi HuniR:

ng/l 
ng/l 
ng/l

IF-B-H 
mnun 
tann

NT
NT

NT
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT

ir-B-18 
11/01/03 
11 SOW 
313S33

NT
■nNT

N.T
NT
NT

NT
NT

ir-8-18 
MZ19/S6 
001173

HI in 
NT 
NT
NT 
NT 
NT

NT 
NT

NT
NT
NT

lT-8-18 OT/03/86 
017302 
017202

HI
NT
NT

1 
] 
]
1 
J 
J 
J

17-8-18 
12/31/80 
027778 .

NT
NT

NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT

l,2-nctiloro8«me
U-n-octylphtlHlite 
bls(2-lthylhe«yllphthil4te

mcp
Inpropyl Alcohol
SurfwtmU (NBAS)

OB/l 
ug/1 
ug/1

0.080 
0.81 

107.0
0.007
0.009 
9.00
0.10

17-8-18 
00/10/80 
000207 
000201

0.01
11.1 
6.827

l7-;8-18 
mizsm
913989
913979

NT 
NT 
NT 
NT 
NT 
NT 
NT

mm 
mm

NT 
NT 
NT 
NT 
NT 
NT 
NT

O 
O 
o
co 
Ca3

Nirlon 
Boron 
Chloride 
CymMe 
Tluorlde 
Iron 
Hnnguese

ng/l 
ug/1 
ug/1 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ug/1

iii 
NT

919197 
519390....

HI
S

HI 
NT 
NT 
NT
NT 
NT 
NT

NT
... . »NT

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

0.289 in 
NT 
0.007 
NT 
11.2 
0.079

0.28
8.23
0.12

13.0 
8.0 

19.0 
19.0 
20.0 
38.0 
98.0 
30.0 

120.0

0.097 
0.0

119.3

ll-HITHTLnilNmTI-PVRIDlHI III 
1.2.1-TnHEIHn- (1.AiniA.,2.8U>HA.,3. C 
2-(2-l2-IUT0XVEIH0XV)ITN0XVl-ETHAHai 111 
l-HVn«n9-3,S-0iniTHTL-2-HnAN0NE 111 
4,9DINVIIR01,0,3TR1HETHVL1HTETRAIABOROU( 
4-(2.2,3.3-TETI»IIETHnBUIVLI-mNa. m 
TITNAITHVL ISTIR DIPHOSnORIC ACID 111 
TRIEIHVUSTIR PROSPHORIC ACID III 
Total Tentatively Ident. Senl-Oolatlles

NT : NOT TESTED AS PART OF THIS STUDY. 
" : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



I:

(CONT.)ROHM AND HAAS SPECIFIC INORGANIC PARANETERSs

METALS:

OW........

INDICATOR PARAMETERS:

ainniNs i 
anPlIlK MIE: 
mi SflUPLE MJRBCR:

ir-8-18 
tZ/31/86 
ojm

ir-8-18 
mnuv 
vnm

KT 
101.0

NT 
NT 
NT 
NT

V.O 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

ir-8-18 
11/01/83 
3138» 
313833

NT 
0.118

NT 
0.012

NT 
O.OOOS 
0.11

Lr-8-18. 
wmm 
mm 
000203

NT 
0.083 
0.002 
NT

0.010 
NT

lT-0-18 
07/23/83 

313389 
313370

NT 
101.1

NT 
NT 
NT 
NT 
7.33 
NT 
NT

NT 
90.0 

NT 
NT 
in 
NT 

11.8 
NT 
NT

NT 
NT 
NT 
in
NT 
NT 
NT 
NT
NT

NT 
103.0 

1312.0
NT 
NT 
NT 
NT 
0.8

NT 
138.0

NT 
NT 
NT 
NT 

10.1
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
73.0 

1010.0 
070.0

NT
NT 
NT 
0.9

17-8-18 
09/03/80 

017302 
017291

NT
101.0

NT
NT

19.8
180.0

0.3 
NT 
NT

03.3
0.002

10.7 
0.0003

NT 
82.3

NT 
NT 
NT 
NT 

121.0
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

Mtrato u N
Nitrogen, Omonia 
P Mkallfllty as CaC03 
Mwsphate, Total as POO 
Potasslim 
Sodiin
Sulfata as SOO
Soiriilas as S 
Total Olkallnity as CaC03

ng/1 n^l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

102.0 
0.0 
1.0

21.9 
222.0
0.09 
1.0 
0.0

NT 
NT 
*T NT 
NT 
NT 
NT 
NT 

...PT

NT
NT

...n ..NT
NT
NT
NT
NT
W

NT 
.1.00 0 .. 1300.0

NT 
NT 
NT 
NT 
7.1

17-8-18 
m/13/80 
007173

0.710
0.008

NT
138.0 

1303.0
NT
NT 
NT 
NT 
0.7

o 
o 
o
co

Olunlnun 
OrsMlc 
Cadniw 
Caldon 
Oronlun 
iMli 
Bagnaslon
Rtreury 
Unc

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

0.00 
139.0

3.0
0.01

20.8 
212.0
20.0
2.0
8.0

07.0 
320.0 

2019.0
NT 

171.0 
88.0

NT 
0.9

NT 
103.0 

2102.0
NT 
NT 
NT 
NT 
7.0

NT 
109.0

NT 
NT 
NT 
NT 
0.82 
NT 
NT

NT 
103.0 

1378.0
NT
NT 
NT 
NT
7.1

03.0 
123.0 

2280.0
NT 

23.0 
21.0

NT 
0.9

10.0 
NT 

1200.0 
NT 
NT 
NT 
7.19 
7.10

ir-8-18_  LF-8-18 
10/23/83 01/13/80 
319397 000790 
319390 000783

ng/l 
ng/l 
onhos 
ng/l 
ng/l 
ug/l 
Std.Un

. Std.un

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

Bloctienlcal Oxygm Benand I8DDI 
Chmltal Oxygm Denand (CODI 
Specific Cmductancalunlws/m |23 Dag Ci 
Total Dissolved Solids (TDSI 
Total Organic Carbon ITKI 
Total Organic Halides 
pN-Fleld 
pH-Laboratory



   

OTHER PARAMETERS:
n m NT NT NT NT0.034ngZl NTTotal Rwnollcs

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

CO

o
o
o

aiRPlINB LRNTION:
amilNC RTE:
RH anpu NUNKR:

ir-8-18 
01/Z4ZW 
mm

ir-8-18 
1tZ0IZ83 
3I38Z9 
313833

LT-8:T8. 
mttm 
0H»T 
mE43

ir-8-T8 
eTZZ9Z8S 

313388 
313318

I0ZZ3Z83 
318387 
318380

17:8-18. 
08Z13ZH 
607173

L7-8-18 
n/93/ti 
•17303 
617383

lF-8-18 
13Z31ZW 
tmn

17-8:18. 17-8:18.. 01Z13Z86 
•00786 
600783



PHYSICAL PROPERTIES:

RT 18.0NT RTRT RTRTdeg. cTciiperatiirf

VOLATILE ORGANICS:
RT RT 1.8RT

3.8

RT
RTRT RT

ACID EXTRACTABLE ORGANICS:
33.0

6.0
83.0

110.0

19.0
RT RT1Z0.0140.0

BASE/NEUTRAL ORGANICS:
...re .RTug/l1,2-OlcMorolimzefie

shrhirc 1 
sanniRS mii: 
BOI SRHIU RURBIR:

Z.4-DlMthyl(ilimol 
Z.4-Mnltro|iliMol 
Z-Ghlorophwol 
Z-RltroohMOl 
O.e-Mnltro-Z-fwtlvliilienol 
4-ailar»-3-netlvl|ilieaoI 
O-RltrophNol 
PntachlarophMiol 
niMOl
Totil Rdd titractablM

lT-8-18. 
08Z13Z8T 
T14Z38

RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT

LM-IB. 
09ZZ3Z8T 
mm

RT 
RT 

13.7 
3.Z 
RT

.w-e-ie 
ojzzY/ra

IF-8:18. 
09ZZ6Z89 

930Z61

Z.9
1.8

Total XylMM 
1.1,2,Z-Tetrachloroethane 
1,1, Z-Trlddorotthano 
Bmzono 
Qilorobenione 
Dlbromchloronethane 
tthyUnzma
Rrthylm oaorlde 
0,P-X21me 
Tolutne
Total Oolatlle Organics

ug/l 
ogZl 
ogZl 
ogZl 
ngZl 
ugZl 
ngZl 
ogZl 
ngZl 
ngZl 
ug/l

ugZl 
ugZl 
qB/> ogZl 
ogZl 
ogZl 
ug/l 
ugZl 
ngZl 
og/l

ir-8-18.. 
nmm 
702193

RT
9.6

92.2

O 
O 
o
co 
05

- -...SzJii
832830 908102

19.3
2.3

22.6 
RT 
RT 
2.3 
9.3 
RT 
3.0

19.0 
2.0

29.0 
32.0 

-'Si'—

1.0
12.9

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

9.6
. ..



ROHM ANO HAAS SPECIFIC INORGANIC PARANETERS:

INOICATOR PARAMETERS:

NT : NOT TESTEO AS PART OF THIS STUOT.

T3.8
«.O 21.0

O
O
O

CO 
-a

ntregm, Mnonla 
Sulfate ax SM

vutun 
mm

Sf.S 
2S9.e

lf-8-18 
mnm 
iHza

Iff
NT

Iff 
Iff 
NT 
NT 
NT

Lf-8-T8
OT/n/ei 
mm

ir-»-i8 
«i/»Z88 
mm

193.0 
n.e 

NT 
NT 
NT

90.8
90.0

OI.O
3.0

ngzi 
ng/1

if:8:T8. . ... 
ywmm

83Z830

21.0 
129.0 

iioo.o 
6.88 
NT

If:8:i8.. . 
03ZZ1/0T 

108102

lf-»-18. ..nmm 
nmy

196.0
111.0

2399.0 
NT 
l.t

71.9 
132.0

79.0 
NT 

1800.0 
6.81 
NT

ngZl 
ng/l unbox Std.Uh Std.Un

SIotliMiluI Oxygn Dmand (808)
ChMlcal Oxfoen Dmand (COD)
Specific Conductance(unlios/on |29 Deg C)pH-Tleld
pN-laboratorp

12.0 100.0 1122.0 NT 9.6

SOnmilE LOCNTION: 
sanniNs nit: 
sen SMirii NunsiN:

11.0
111.0 

iff 
NT 
NT



Bw or roriwSHRPLl 10:

PHYSICAL PROPERTIES:

11.1 NT NT NT NTdeg. c 1Z.D le.o NT NTTenperatore

RADIOACTIVITY PARAMETERS:
13.0 NT NTcron B-Nadloactlvlty pc I/l NT 11.0 NT NT NT NT

VOLATILE ORGANICS:
NT

NT NT 30.0 NT NT NTNT
1 N.3 2.8 8.3w.e

NT NT
7-0 .

NT t.3NT NT NT NT NT 34.3

BASEZNEUTRAL ORGANICS:
NT NT NT NT32.0 NTU5(2-IthylhexrliphtlHlate ug/I NT

ir-9-zo 
mm/m 
723278

ir-9-20 
03/28/90 
007982

17-9-20 
10/23/83 
313138 
313433

14.0 
NT

NT
NT

NT
NT

3.3 
NT NT

3.2

ir-9-20 
03/28/87 
707197

28.2 
NT 
NT

33.3
70.0

NT
NT

Total Xylenes 
1 < 1 < 2,2-TotradaoroetliBne 
1.1.2-TrldiIoreetliane 
It 2-01 chloropropane 
Rcetone 
Beniene 
Oilorobenzene 
Chlorofom 
Dibranochloronethane 
Ithylbeniene 
Rethyleno Oilorlde Tetrachloroethene IPtll 
Olnyl Chloride 
Total Oolatile Organics

■&

4.2

ir-9-20 
wtum

NT
3.7

I !

L7-9-20_ 
04/20/84 
408248 
408244 .

Lr-»-zo 
nmm 
313390 
313380

vKifr 
800784

17-9-20 
b9/ii/m
818040

O 
o 
o
co 
co

og/1 
og/l 
ug/1 
og/l 
og/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1

28.8 
NT 
NT

SRNFllNt I I: 
SRinUNC ORTt: 

.BCN SROFIE NUNBER:

NT : NOT TESTED AS PART OP THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



I

Sunni ID: OUT OF FOFISe

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

O.W

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

RnttnoDF 
(rseolc
CmMw
Oronlon

SnimiHC LOCUTION:
SMiniNS nil:
DOI sonnt RUnBIR:

onimoun
Total Ttntatlvdi Itftnt. Smi-OolatilK

Iio|iropFl Rlcohol 
Lcthano 
SorFactants (limSI

non 
ng/1

ng/1 
ng/l 
ng/l

IF-O-IO 
n/tun 

OOFOK

NT
NT
NT

IF-O-ZO 
lo/nzoi 
31M36 
313033

0.029
0.003

IF-9-Z0 
amta 
313ST0 
313380

NT
NT
NT

ir-9-20 
09/11/80 
018010

NT
NT
NT

ir-9-20 
03/I0/8F 

F0F19F

NT
NT
NT

NT 
NT 
NT

o 
o 
o

'• 1—0 
co 
co

NT 
NT 
NT 
NT 
NT 
NT 
9.99 
NT 
NT 
NT 
NT 

113.0
NT

NT 
NT 
NT 
NT

0.IF9 
0.2 

42F.0 
0.09 
23.9 
8.03 
0.78 
3.0 
0.00 
8.90 

207.0 
88.3

0.2 
0.001
0.0011 
0.013

NT 
NT Nt 
NT 
NT 
NT 
9.91 
NT
NT 
NT
92.8 
NT

NT
NT
NT

NT
NT
NT
NT

IF-9:2O... 
01/13/80 
000797 
OOOFB1

NT
NT
NT

NT 
NT 
NT 
NT

lT-9-20. 
O3/Z0/0F 

70F190

NT
NT
NT
NT

NT
NT
NT
NT
NT
NT
9.71
NT
NT
NT
NT

115.0
NT

NT
NT
NT
NT

NT 
NT 
NT 
NT

8anuN 
Boron 
CMorldt 
Fluoride 
Iron 
Hanganese 
ntrogeo, Oitionla 
P Olkallnlty as CaC03 
Phosiihatc. Total u PM 
Potassinn 
Sodlnn 
SolTate as SM 
Sulfides as S

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
•vn 
ng/1

NT
." -...

NT 
NT 
NT 
NT 

18.0
NT 
Hi 
NT 
NT 

iio.o
NT

NT 
NT s

NT

■ s 
NT 
NT 
NT
0.320 

. «
NT
NT 
NT 

132.0
NT

NT 
NT 
NT 
NT 
NT 
NT 

10.0 
NT 
tri 
HI 
NT 

110.0 
NT

lF-9-20. 
M/io/si 

100218 ‘ 
100211

ng/1 
ng/1 
ng/1 
ng/1

0.103 
0.2 

333.0
0.12

21.2 
1.32 
3.8 
3.0 
6.17 ,
7.34 

297.0
41.0 
1.0

0.1
0.001
0.199

lF-9-20 
09/23/87 
Fnno

NT 
NT 
NT 
NT 
NT 
NT 
0.80 
NT 
NT 
NT 
NT 

112.0
NT

17.0 J 
17.0

NT : NOT TESTED AS PART OP THIS STUDY. 
— : NONE DETECTED.



our or 7OT1TCanru »:

METALS; (CONT.)

O.H

INDICATOR PARAMETERS:

OTHER PARAMETERS:
.....Iff.. HI NT NT NTng/1 NT 0.016 0.003 NTTetal MwnollH

I

: NOT TESTED AS PART OF THIS STUDT.

1

NT 
— ; NONE DETECTED.

03/16/90 
0OT08Z

NT
NT
NT
NT

ir-»-n 10/n/B3
313436
313433

NT
NT
NT
NT

NT
NT
NT in

NT
NT
NT
NT

NT
NT
NT
NT

NT
NT
NT
NT

ir-»-io 
m/39/07 
713178

NT
NT
NT
NT

I
i

o 
o 
o 
ro o 
o

iNd 
Rcrcunr 
Mdwl 
Unc

ng/l 
ng/l 
ng/l 
ng/1

timm 
^19 
406144

0.014 
0.0048

ITtWO 
nm/ts 
913390 

.313380

...Iff. ...
147.0

10933.0
NT
NT 
NT

■ Ti -

ng/1 
ng/1 
onhes 
ng/1 
ng/1 
ng/l Std.un Std.on

ir-9-zo 
03/16/87 
707197

SHiniNC I 
.. SNimiNB nil;

EQ) SRIirU RiffiBlR:

0.1 
0.21

. Iff. 
226.0 

8610.0
NT 
NT 
NT 
NT

. NT 
131.0 

11489.0 
0131.0

NT 
NT 
m.
6.3

n.9 
m.o 

10383.0
NT 
NT 
NT
NT
3.3

230.0 
419.0 

1764.0 
NT

187.0 
247.0 

NT
3.7

"•O.........
31.0

1060.0 
NT 

14.0
109.0
&-

32.0 
486.0 

10804.0 
NT 
NT 
NT
Iff. 
3.6

60.0 
393.0 

9021.0
NT 
NT 
NT 
NT 
7.3

BlodwnlCBl Oxygm Denand (BODI
OiHilul Oiggm OtnMd ICODI
Spedric Canductann(anhoi/ai |23 Dtg Cl
Total Mssoloed Solids ITOS)
Total organic Carton ITKI
Total organic Halides
fdl-Fleld
(fl-latoratory

NT 
3300.0

NT 
NT 
NT 
7.12 
6.93

JKS— ...SS
6mm 618040 707196
600784



! PHYSICAL PROPERTIES:
in <9.0 19.0TMpcratnri (too- c KT IK

!
VOLATILE ORGANICS:

0.1
2.9

NT NT NT NT

ACID EXTRACTABLE ORGANICS:

17.0

0.0

BASE/NEUTRAL ORGANICS:

SMPIINO LOCRTION: 
sonniNs mn: 
KN BUIPU NUIKN:
SOnFLI IB:

morolinzme 
NttlylMe Chloride 
Tetrechloroethme IPCII 
Total Volatile Organics

Z.O.O-Trlehloropheaol 
2,0-lllchloro|ihenol 
2.0-01neth|il|iheflol 
2.0-Unttro|ihcnol 
2-Chloro|ihenol 
2-Nltroohenel 
O.O-Olnltre-2-nethylphenol 
O-OUoro-3-nethylpfienol 
Pcntachloroglienol 
Fhenol

lotylbeoiTliilitliBlate
U-n-tNitglolRlialate 
UsIZ-Ithylhexyllphthalate

ogzi 
og/l 
ogZl 
og/l

lF-9-20 
01/29/00 
000198

1.0
5.5

lF-9-20 
wwa 

831831

80.0
100.0
51.0

NT
NT
NT

IF-9t20. 
03/21/09 

908103

22.0
01.6

130.0

og/l 
og/l 
og/l

NT 
NT 
NT

W-WO. 
wtun 
vxtea

NT
NT
NT

IF.tW____
nnutt 
mita 

nr OF 930262

NT
NT
NT

og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 

.UB/1 og/l 
og/l

2.9
3.1

30.0
15.0
16.0
20.0
51.0
22.0

O O . O ro • o 
»-•

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

U.O

INDICATOR PARAMETERS:

!

. II

•.18
•3.0

Rttrogen, Rnnoftla 
Sulfate as $04

tr-wo 
03/n/88 
808708

8.00
234.0

lf-0-20 
10/03/88 

832831

o 
o 
o 
ro 
o 
co

SRHIUMS 
'8Rnn.tllS DRII:
SOI SORIU RRIRR: 
sanni u:

ng/l 
ng/1

ng/l 
ng/1 
unhos
Std.un

18.0 
2t8.0

4890.0
. W

nmm 
008103

17-0-20 
00/20/80 
030202

720.0 
HI 

4i90.0 
....*-30..

. ..
mum 
03S2t3 

BUT 07 030202

940.0 
N7 

4t90.0
...^30 .

4.0
208.0 
HI 
HI

0.01
89.0

•0.0
40.0 
HI 
HI

7.0 
120.0

■todienlcal Oiygeo Denand (8081
Ownlcal Oxygen Denand (COO)
Spedflc Conductancelunhos/ot |29 Deg C)
|M-rield

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



I

• PHYSICAL PROPERTIES:

T(np»ratart H.Odeg. e 10.0 NT HI m NT

INORGANIC NON-HETALS:

(Miirlno Residual ng/l NT NT 1.0 NT NT NT

RADIOACTIVITY PARANETERS:

VOLATILE ORGANICS:

1.1

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

■

I-NITOn-l-reOMHOlTotal Tentatively Identified Volatiles ng/l 
ogZl

IT-IO-ZO 
lOfZVdS 
313017 
313030

NT 
NT 

10.0

NT
NT

LT-IO-ZO 
oo/nzeo 

OOUIO

NTNT NTNT

NTNTNTNTNTNT

lT-IO-70 
M/n/00 

000313

LT-IO-ZO 
n/am 
SI3637

iMO:Z0. 
nntna 
31360Z

11.7 
NT

30.Z
1.3 

LT-IO-ZO 
vtmm 
017307

o o o ro o co

SMITLINE LOCNTION:
SMIllNE mil: 
ICN SNNIU NUNBIR:

Total Xylenes Rcetone Beneene CMorobentene Rethylene Chloride Toluene

ng/l ng/l pc 1/1 pc 1/1

og/l ug/1 ng/l ug/1 ug/1 ng/l

NTNTNT NT

NT in NT NT lit NT

NT NT NTNT

levlatlon tor Ridlun . Beolatlon for Radian ZZO Cross B-Radloactlslty Cross a-Radloactlslty

710.0
1S90.0 

NT 
NT

NT 
HI 

19.0 
7.0

60.0 
NT 

69.1

0.0

zo.o
19.0
93.0
6.0

NY : NOY TESYED AS PARY OF YHIS SYUDY.— : NONE DETECTED. 
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

10.0 110.0



|:1
!

BASE/NEUTRAL ORGANICS:
Ui(Z-KlyUiexyl*ptithiUte og/l 13.0 31.0 HT HT RT

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

!

! ROHN AND HAAS SPECIFIC ORGANIC PARAMETERS:
RT
HT

i

■ i

11:10-10 
07/30/03 
S13637

BICF
OU I Crcaw
Surfactants (Rmst

ng/l 
ng/l 
ng/l

Lf-IO-ZO 
10/33/03 
313037 
313034

3.0
3.11

17-10-30 
00/33/00 
000310

0.01 
MT 
1.33

17-10-30 
04/1T/00 

000313

RT
HT
HT

HT
HT
HT

HT
HT
HT

J 
3 
J 
J 
J 
J 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

.. . tMO-Zp._____17-10-30 .......
vinun vimtn

S13003 017307

SORPIIRSI 
SRimiRS 0013: 
OCR oonni RURBIR:

1.7,7TRiniTHnoicraat3.3. i ihifirriohi ii 
l,0,S-TRIHIIHVL-7HEHOl
BUTHVL ESTIR PHOSPHORIC OCID 
Uiknoun 
Uiknmn 
Uiknaun 
ttitaioun 
ttiknaiffl 
Uhknoun 
ttiknoun 
ttikncun 
OMciMNin 
Unknoun 
UtaknMn 
Ihknoun 
Unknoun 
Uiknoun 
Uiknoun 
Unknoun
Total Tntatlvely Edmt. Sonl-Oolatllts

og/l 
ug/1 
ug/l 
og/l 
ug/1 
ug/1 
ng/l 
ug/1 
ng/l 
ug/1 
ng/l 
ng/l 
ng/l 
ug/1 
ug/1 
ug/1 
og/l 
ug/1 
ng/l 
ug/1

ZT.O 
33.0 
000.0 
30.0 
30.0 
10.0 
33.0 
10.0 
40.0 
33.0 
19-0 17.0 
03.0 
31.0 
33.0 
33.0 
10.0 
33.0 
130.0 

1033.0

o 
o 
o IO ' o

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



ROHtt ANO HAAS SPECIFIC INORGANIC PARAMETERS:• I

NT

METALS:

0.16

INDICATOR PARAMETERS:

nnFllHS LOCRTION: 
mruNC mn: 
BOI SRmU NUNRR:

ir-io-zo 
10/Z9ZN 
113017 
313030

17-10-10 
00/13/00 

006310

0.060
O.OOZ 
0.01Z

9.W 
0.0000

W-10-Z0 
00/10/00 

006313

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT 
NT 
NT

NT 
308.0 

Z793.0
NT

L7-10-Z0 
07/36/09 

913697

NT 
NT 
NT 
NT

O 
O 
O 
ro 
o 
tn

ng/I 
• ng/l 

unhes 
ng/l

0.1
O.OZ

1Z.0 
311.0 

Z066.0
NT

190.0 
NT 
0.81

16.8
81.8

167.0 
0.0 
NT

NT 
NT 
*!
NT 
NT 
NT 
NT 
NT

IM8:?O....... .....  IMO-ZO......
07/16/89 00/00/86
9116K 617107

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ntn 
mn 
mn 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/I

ng/l 
ng/l 
ng/l 
ng/l 
ngZl 
ng/l 
ng/l 
ng/l 
ng/l

NT
NT

NT
NT
in
NT 
NT

NT 
NT 
NT 

.n . ...
NT 
NT 
NT 
NT 
NT 

5 
NT
NT 
NT 
NT

NT 
NT 
NT

NT 
NT 
NT
NT 
NT

Rntlneny 
Rrsenic 
CuMun 
OiTMiiun 
CiWW
Ltatf 
Nvcurg 
Hickel 
Zinc

0.19 
0.000 
0.0008 
0.016 
0.01

NT 
1061.0 
Z090.0 
806.0

0.11 
0.9 

19.1
O.ZO 
11.6 
1.00

NT 
NT 
NT 
NT in 
NT 
NT 

180.0
NT 
in
NT 
1.68 
NT 
NT

NT 
NT 
NT 
NT
HI 
HT 
NT 

10.1
HT 
NT
HT 
1.6 
NT 
HT

0.109 
0.1 
30.9
0.08 
Z1.0
1.37 
O.Z 

139.0
9.0 
Z.Z 
10.0 
01.6 
101.0

NT 
NT 
NT 
NT in
NT 
HI 
NT 
6.0
NT in 
NT 
NT
HT 
6.0

98.0 
100.0 

1700.0
HT

BU'lnn
Borm 
aaorldt 
Tlttoride 
Irm 
ItangmtM 
Mtratf as H 
Mtrogm, Onnmia 
P Mkalinity as CaCOl
Phosiihate, Total as POO
Potassiun
Sodiun
Sulfate as 800
Sulfides as S
Total Olkallnity as CaCOl

Biodienlcal Oxygen Denand (BOD)
Oienical Oxygen Denand (COD) Specific Cmductance(unlws/Di |29 Deg C) 
Total Dissolved Solids (IDS)

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



I:

(CONT.»INDICATOR PARAMETERS:

OTHER PARAMETERS:
NT in (ITO.OZ 0.13 KTTotal Mwnollcs

I

: NOT TESTED AS PART OF THIS STUDT.NT

U-IO-IO 
OTZZe/OS 
313637

sanPiiHS I 
s«nn.iNs nn: 
RH SNIPlt IMIBIR:

Total Organic Carbon ITOC) 
Total Organic Halides 
pR-laboratory

IT-IO-ZO 
10/Z3/81 
313037 
313030

170.0
79.0 
t.J

ir-io-zo 
00/Z37BO 
006310

IT-IO-ZO 
* 00/19/80 

0B631S

RT
HT
RT

ng/l 
ng/1 
Std.Un

HT
HT
6.8

5;::s...ssss
S1366Z 617397

O 
O 
O . ro o 
05

HT
HT
6.8

Z39.0 
HI 
6.8

HT 
83.0 

HT



SUnPlt ID:

i PHYSICAL PROPERTIES:

10.0 NT NT12.7 10.0 NT12.0 11.0 12.0deg. eTcnptratort

INORGANIC NON-METALS:
NT NT NT NT NTI.O 1.01.0ngZl NTOilflrlnt RcslOnal

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
NT19.1NT

3.0
9.0 B9.7

NT

TENTATIVELY IDENTIPIEO VOLATILE ORGANICS
20.0 JugZlBITHVI-SILHNE

lT-11-20 

tnm

NT
NT
NT
NT

17-11-20 
10/Z9Z01 
313030 
313039

NT 
NT 

10.0 
0.0

17-11-20 
OOZ21ZBO 

000310
000311

17-11-20 
01Z31Zei 

901003 
901070

NT
NT
NT
NT

NT
NT
NT
NT

17-11-20 07Z20Z09 
9137n 
913717

NT
NT
NT
NT

L7-11-2O 0IZI3ZS0 
000700 
000709

NT
NT
NT
NT

L7-11-20OOZ11ZSO 010001

38.0
100.0

O 
o O 
ro 
o

SmniNE LOCNTION:
SrnniNE ONTI: 
BCN 300712 NURBIR:

DNlotlen for NiiMiin 
ONiatiM for Radliin 220 
CroH B-Radloactiwlty 
Cross a-Rodioactivlty

ugZl 
ugZl 
ogZl 
.ogZl 
ogZl 
ogZl 
ogZl 
ugZl

17-11-2001Z31Z09
901880
901870 

BOP 07 301881

172.0
810.0
NT
NT

Total Bylenos 
Bmitno 
Chlorobmine 
ChloroTom 
Hetlylne Odorldo 
Tolnmo 
Olnyl Oilorldo 
trans-1,2-BicMoroethm»

ngZl 
ngZl 
pc IZl 
pc iZl

NT 
NT 
11.0 
12.0

17-11-20 O0Z23Z80 
000319 
000312

OOP 07 000310

NT
3.2

NT 
NT 
12.0 
22.0

0.3
9.2 
NT

3.0
12.7

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



N:

Mnnt »:

TENTATIVELY IDENTIFIED VOLATILE ORGANICS (CONT.)

Total Tentatively Identiried Volatiles' ug/1 n.o

BASE/NEUTRAL ORGANICS:

Us(I-(«iylhe*yll|)htlulate ug/1 RT n.o 13.0 NT NT

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

PESTICIDES, PCB'S AND HERBICIDES:
Mplia-niC ug/1 NT .........0.07... . NT NT NT

lT-11-20 
0J/7WW 

007003

iT-11-a 
00/33/00 

006310 
006311

lF-11-30 
01/3I/n 

901003 
901070

17-11-30 
01/31/09 

901000 
901870

our or 901883

17-11-30 
07/30/89 
9137n 
913717

17-11-30 
01/19/86 

690708 
600789

17-11-30
00/11/86 

618001

3 
J 
J 
J 
3 
3 
3 
3 
3 
3 
3

O 
<=:> o ro o 
00

SNNPllNC 
SONPLINB DNII: 
eOl SflRPlE HUnOlR:

ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1

17-11-30 
10/39/03
313030
313039

17-11-30 
00/33/80 
006319
006313 

our or 006310

18.0 
30.0 

380.0 
10.0 
10.0 
36.0 
18.0 
38.0
30.0 
09.0 
30.0 

907.0

3-l2-l3-OUTOXTETHOXVI(THOXTl-EnNROL III 
2RfRMV3nETHn3CTa.OnRTENIONE(I) 
niETHVL ESTER TNOSPHORIC NCID 
Itoknuun 
ttiknoun 
Ikknoun 
Uhkmun 
Uiknuun 
Uhknoun 
Ikknoun 
Ikknoun 
Total Tenutlvely Ident. Senl-Oolatlles

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED. 
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



SKnPlt U:

PARAHETERS:ROHM AND HAAS SPECIFIC ORGANIC

2.19 0.9tt

PARAMETERS:ROHM AND HAAS SPECIFIC INORGANIC

8.0

METALS:

0.0030.002

NTNT

1.0
1.21

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

Ml I CTNie 
Surfactants (HB8S)

ngn 
ng/I

lf-11-IO 
01/20/90 

007983

NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

17-11-20 
10/29/81
113438
313439

17-11-20 
04/23/84 

400314 
400311

0.020
0.002

3.0
1.17

01/31/89 
901884 
901879

IMP 07 901881

2.0 
1.79

NT
NT

NT 
NT 
NT 
HI 
NT 
NT 
NT 
NT

NT 
NT 
NT 
NT 
HI 
HT 
NT 

1S2.4
HI 
HT 
HT 
HT 

12.1
NT 
NT

17-11-20 
09/11/80 
018041

NT 
NT 
HT 
HT 
HT 
NT 
NT 

140.0
NT 
NT 
NT 
NT 
20.8 
NT 
NT

HT
NT

HT 
HT 
HT 
HT 
HT
NT 
NT 
HT

o 
o 
o 
ro o 
co

SRHniHS LOOITIOH:
8RN71INE mil: 
BCfl SNN7LI HUNKR:

0.1 
0.14

144.0 
NT 
NT 
NT 

. 101.0
10.4 
1.0 
NT

HT 
NT 
HT 
NT 
NT 
HT 
NT 

132.0 
NT 
NT 
HT 
NT 
17.8
NT 
HT

HT 
NT 
Hi 
HI 
HT
HT 
HI 
HT

HT
NT

Barton 
Borm 
CMoride 
riuortda 
Iron 
Ranganese 
Wtrata as N 
Mtrogm, Rnnmla 
P Nlkaliniti as CaCOI
Phospliatt, Total as P04 
Potassion 
Sodiun
Sulfate as S04 
Sulfides as S 
Total Hlkallnltr as CaCOl

17-11-20 
DV21/B4 
400319

1»P 07 400314

0.024
0.002

0.003 
NT 
0.003

17-11-20 
07/29/89 
913727
913717

17-11-20 
01/19/80 
000798
000789

Nrsenlc 
CaMun 
CNrenlun Canier 
lead 
Hercury 
Nickel 
line

no/l 
ng/1 
ng/l 
ng/l 
ng/1 
ng/1 
ng/1 
ng/1

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 n^l 
ng/1 
ng/1 
ng/1 
ng/1

0.209 
0.02 

142.0 
lit 
0.90 
8.00

0.012 
0.0009
0.1
0.29

NT 
NT 
NT 
NT 
HT 
NT 
NT 

291.0
NT 
HT 
HT 
NT 

28.1
NT 
HT

0.004 
0.0012 
o.ooz 
0.09

0.379 
0.4 

81.9 
6.27 
0.09 
9.99 
0.00

199.0 
2.0 
0.09

19.2 
104.0
17.1 
2.0 
8.0

199.0 
3.0 
6.22

19.9 
170.0
17.9 
4.0

10.0

0.288 
0.09 

149.0
NT 
0.93 
9.37

0.132 
0.10 

118.0
0.23 
1.09 
0.29 
1.39

129.0 
0.0 
1.1

14.2 
214.0
23.1

0.0039
0.1
0.2

149.0
NT 
HT 
NT 

190.0 
10.0
1.0 
NT

17:11-20. .... 17-11-20 
01/31/89 

901883 
901878

...... 0.084..........
. HT 

0.008

0.409 
0.4 

114.0
......i.n

0.09 
0.12



SRnnt 10:

INDICATOR PARAMETERS:

OTHER parameters:
ngZl O.K 0.0« 0.094 0.09 0.09 NT HI NTTotal Phrnollu NT

: NOT tested AS PART OF THIS STUDY.NT

OROnilS I 
SMUINS OOTE: 
OCT SRIlPlI miORR:

ir-iT-10 
04/Z9ZR4 
400S14 
400311

ir-11-10
O4ZnzO4 
406319 
40031Z 

OOP or 400314

ir-11-zo 
01Z31ZS3 
901084 
901OTO 

OOP or 901083

NT 
190.0 

Z100.0
NT 

41.4 
10Z.8

NT 
T.Z

IT-11-Z0 
TDZZ0ZO9 

91S7ZT 
913T1T

ir-11-ZO 
01/13/84 

OOOT08 
000T89

ir-11-zo 
00Z11Z80 
018041

ir-11-zo
OIZZOZOO 
wtnt

IF-II-ZO 
10ZZ9Z83 
313438 
313439

ir-11-ZO
0iz31Z89
961883
9D18T8

NT 
191.0 

Z190.0
NT 
NT 
NT 
NT 
6.9

NT
190.0 

1740.0
NT 
NT
NT 
NT
7.1

NT 
T96.0 

1094.0 
904.0

NT 
NT 
NT 
7.0

ngzi 
itg/1 
unhos 
ngZl 
ngZl 
ttj/1 
Std.on 
Std.Un

O 
o 
o

o

NT 
16Z.0 

7100.0
NT 

3Z.9 
Z99.0

NT 
7.1

7.0 
ZTO.O

ZZOO.O 
NT 

310.0 
04.0

NT

6.0 
189.0 

Z084.0
NT 

184.0 
77.0

NT 
7.Z

4.0 
181.0 

Z094.0
NT 

189.0 
76.0

NT 
7.Z

Bloctimlcal ONpgm Oenand 18001 
Ownlnl Oiygen Denand (CODl 
SpKiric CmductancelunhosZoi f29 Dag Cl 
Total Dissolved Solids (IDS) 
Total Organic Carbon ITRI 
Total Organic Halides 
pH-Tleld 
(iR-laboratory

NT 
NT 

1330.0
NT 
NT 
NT 
6.98
7.20



PHYSICAL PROPERTIES':
m NT nr 16.0m RT HT*g. e HTTmpcrator*

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
HI HT HTRT

NT NTNT NT
3.8
1.3JI

HT NTNT

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS

I
J

kvlttlon Tor Ridliin 
fcwUtlM T«r Radlm 228

lT-Tl-20 
W/11Z88 
818M2 . 

DUPOT 8T8M1

in.o 
288.0

18.0
1.0

J 
J 
J 
J 
J 
J 
J

104.0
187.0
299.0

HT
NT

lT-11-20 
mnvn 
211289

HT
NT

NT
NT
HT

RT
HT

HT
NT

HT
HI

ir-11-20 
10Z03/88 
832832

RT
RT

lT-11-20 
03Z21Z89 
908104

HT
RT

lT-11-20 
mmm 
nma

RT
NT

Total lylMM 
I.t,2>2-Tetracliloroethane 
1,1,2-Trldaorocthane 
Icttone 
knttne 
OilorobMZMo 
Hhrandileronetliane 
Rathyltna Oilorldo 
Mnyl Chloride 
trani-1,2-Blehloroethene 
Total Oolatile Organics

i.r-oxfns-auTHNi
DIEIHVL ESTER nOSPHORIC ACID
Ihknoun
Uhknoun
Ihknoun
Ihknoun
Ihknoun

tigzi 
ngZl

lT-11-20 
anun 
imn

2.4 
NT

■ lT-11-20 
nnam 
man

NT

ngZl 
ugZl 
agZl 
ugZl 
ugZl 
ogZl 
ugZl

lT-11-20 
nmtn 
tosnt

vnii 
ogZl 
ngZl 
ugZl 
ogZI 
ngZl 
ngZl 
ugZl 
ugZl 
ogZl 
ugZl

SanillHS LOCATIOH: 
SamUHS ORTE: 
NCR SRiniE RURIER:
SRRPLE 10:

I
i, I

20.3
91.4
24.1

2.0 
22.0 
120.0
NT

30.0 
330.0 
12.0 
19.0
18.0 
38.0 
17.0

HT 
HI 
NT 
13.8 
3.8 
HT

44.7

NY : NOT TESTED AS PART OF THIS STUDT.
~ . NONE DETECTED.
B : CONFOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

O O :• : o



I:!

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS (CONT.I

ROHN AND HAAS SPECIFIC INORGANIC PARANETERS:

«.O

INDICATOR PARAMETERS:
i

STUDY.

i .
!

IMaioffl
Total iMtativoly Idsnt. Senl-Uolatlles

Ktrogm, Hnnonla
Sulfatt as SOT

Owrtcal Oxygen Binand ICODI
Specific Coaiftictance(«nlws/cn |Z3 Deg Cl 
Total Dissolved Solids ITOSI
pR-rield 
pR-Laboratory

ng/l 
Ulins 
ngfl 
Std.Un 
Std.Un

IF-11-ZO 
nnun 
imn

m.o 
23.0

lT-11-20 
m/Kin 
mnt

RT 
RT 
RT 
RT 
RT

RT
RT

lT-11-20 
03/nzn 
tarn

IIS.O
13.0

IM 1-20 
iozo3/m 

032032

11«.O
22.0

197.0 
1300.0 

HI 
6.62 
RT

lf-11-20 
nZZIZRS 
nsioT

RT 
1490.0

KT 
6.69 
RT

Lf-11-20 
0TZ26ZB0 

030269

110.0
17.0

sanniHS i 
srhuiis ddtc;
EQi SRSni tamSIR:
SORPIE ID:

ogzi
vgZl

lf-11-20
OOZ11Z06 

610042 .
Oir 07 610041

140.0
20.S

113.0 
HI 
HI

. ..«T 
RT

ngzi 
nsn

13.0
1047.0 

RT 
RT 
7.2

lf-11-20 
D0Z29ZR7 
723200

o o o <V)

194.0
27.0

300.0
1602.0 

RT 
RT 
9 9

106.0
1603.0
900.0

RT
7.0

239.0 
RT 
RT s

16.0 J 
480.0

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



.!
PHYSICAL PROPERTIES:

■ i

TmiMratvc dig. c 11.0 8.1 KT NT NT

INORGANIC NON-METALS:
1.0 NTOdorlM Residual ng/l NT NT NT

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
NT NT NT

1 BASE/NEUTRAL ORGANICS:
og/l M.O NT NT NTMsd-lthylhexyllphthalate

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

O.«9

anniNt locrtion:
nmiHS mil:
BEN ami RunnR:

iNlattM tar RadliM 
Beviatlm for Radian 126 
Cross l-Radiosctl«ity 
Cross a-Ratfloactlvtty

Ml I CTMSe 
Surfactants (Nasi

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

lT-12-13 
10/26Zn 
sum 
3131T8

NT
NT 
0.0

lT-12-13 
HZI1Z81 
1D63SI 
1N379

NT
2.6

lT-12-13
mmin
313663 
313638

NT
NT
NT
NT

NT 
NT

IT7I2-I3 
olzisza 
wm 
wnm

NT
NT

NT
NT

Rcttone 
Hothylm* Oiloride

ogzi 
ngZl

NT 
NT 

11.0 
12.0

■ NT
NT 
NT 
NT

LF-1Z-13.. .. 
ooziiza 

618031

ngzi 
ngZl

ngZl 
ng/l 
pclZl 
pc IZl

iiw.b
2320.0s

1.0
0.13

31.0ii.o

o O O
•
GO



1:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

3.0

RT

METALS:
O.MO

0.09
i

INDICATOR PARAMETERS:

i

!

aHIFlINC
stimiRs mt:
sen nnnj mniR:

ng/l 
ngZl

wiufa
313903 
313W0

0.006 
0.09

lF-11-13 
O9ZHZO9 

906301 
906379

0.109 
0.1 

69.6
0.09

Lr-1I-13 07/76/83 
913603 
913630

RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT

RT 
32.0 
117.0
RT 
RT

lT-12-13 
eiZ19Z06 
600799 
600706

RT 
RT 
RT 
RT 
RT 
RT 
RT

RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT

17-12-13 09/11/86 
610099

RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT

ngZl n^l 
ngZl 
ngZl 
ngZl 
ngZl 
ngZI 
ngZl

0.1 
0.01

0.06
0.3

RT 
RT 
RT 
RT 
17.7 
RT 
RT

RT 
99.0 
397.0 
939.0

RT

ngZI 
ng/l 
ngZl 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl 
ng/l 
ngZl 
ng/l 
ngZl 
ngZl 
ngZl 
ng/l

Oirlon 
loron 
Odorltft 
Fluoride 
Iron 
Rengutse 
Rltrite IS R 
Rltrogen, Rmonla 
P RlkillnltF as CaC03 
Phosphate, Total as P09 
Potasslun 
Sodlun 
SnlFate as 909 
SoiFldes as S 
Total RlkallnltF as CaC03

Rrsenlc 
CaMun 
Oronlun 
tMiP* 
Lead 
Rercnry 
Rlckel 
line

16.0 
90.0 

390.0
RT 

26.0

9.0
0.09
3.16

90.1
97.0

0.099 
0.09

90.6 
0.07 
9.99 
0.0
1.92

3.0
99.0

276.0
RT

21.0

0.008 
0.0009

RT 
177.0 

6969.0
RT 
RT

0.029
0.002
0.011

1.09
92.9
10.3
9.0
8.0

RT 
RT 
RT 
RT 
RT 
RT 
RT 
0.19 
RT 
RT 
in ’ 
RT 

98.7 
RT 
RT

RT
RT
RT
:
RT
RT 
2.99 
RT. s -
RT

98.3 
RT 
RT

Rlochfnlcal Oxygen Denand 10001 
Owidnl Oxygen Denand (COD) 
Specific GunductancelunhesZcn |29 Deg Cl ■ unhos 
Total Dissolved Solids ITDSI ng/l
Total Organic Carton (TOCI ng/l

: O 
O O

1 ro

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



I

(CONT.JINDICATOR PARAMETERS:

9.9

OTHER PARAMETERS:
HT HI RTTotal PlMIOllH ng/l 0.009

i

•i
Total Organic Ralldoi OM-labsratory og/l 

Std.un

ir-ii-11 
lOZZOZOl 
mon 
313078

190.09.6

lT-11-13 
ooztozeo 006381 006379

HT
9.9

IT-1M3 
0izt9Z86 
wnn 
twm

HT
6.3

09Zt1Z86 
618090

RT
6.7

ORimiRC LOCOTIOH:
SOnniRO ORTt: 
8Cn SRHFlt HUHRR:

lF-13-13 
07ZI6Za 

913663 
913698

O 
O

cn

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:

T«nperatarc HO HT 10.0 HIdeg. c HT HT HT HI

RADIOACTIVITY PARAHETERS:

i ! VOLATILE ORGANICS:

M.O 10.4 41.0 44.1 11.4 14.0 7.0

HT HT

1.7 1.1 1.1 1.1

107.0
J

BASEZNEUTRAL ORGANICS:

UsIMtlylhexyll pTittalate ug/I 10.0 HT Z4.0 HT HT HT NT HT

I

‘ I

J 
0

J

!

, I

• i
i

LT-II-IO 
10ZZ0/B1 

313484 
313470

17-13-10 
0ZZZ4Z84 

40ZB17

HTHT HT

t7-13-1> 04ZZ4Z84 400383 400377

HT
HT

17-13-18 
10Z18Z84 

417004

SB. 8
1Z.0

HT
NT 
HT

IM3-18 
01ZZ0Z8S 

301711

HT
HT
HT

. U-13T18 
nmm 
313004 
313030

80.7
8.3

HT
HT
HT

L7-1I-18 
VHWn 
0181ZO

JB 
J

O 
o 
o

1,T,1-TrlcMar«ethane
1.1- Dlchloroethane
1.1- Uchloroethent 
Acetone 
OdoroTom 
Retlylent Oilorlde 
Tetrachloroetliene (PCtl 
Toluene 
Trlchloroethene ITCE) 
trana-l,Z-Oichloroethcne

■eolation 7or Radian 
■eolation Tor Radlon ZZB 
Cron B-Radloactlolty

SAIITllHC I 
SHimiHC ORTZ:BCR SRRPIE RURBIR:

ogzi ugZl ngzi ogZl ugZl agZl ngZl ngZl agZl ugZI

HT
HI 
0.0

0.4
HT

HT
HT
HI

17:13-18 
03ZZ1ZB3 
303000

Z.O 
13.0 
13.0 
3.0 
Z.O

I 
I

1Z8.0
3.1

130.0
3.3

Z30.0
1Z.0

44.0
4.0

Z.1
HT.
Z.O

B.Z

3.8
3.4 
1.0

130.0
......._?3,8 ........

Z4.0 
0.3 
1.1 
NT 
o.i 
z.z 
1.8

3.4 
HT

BO.O
iW.t

NT

"■/I 
ngZl 
pc IZl

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED. ..........B : CONFOUND ALSO PRESENT IN HETHOD BLANK.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



ROHn ANO HAAS SPECIFIC ORGANIC PARAMETERS:

e.n
ROHN ANO HAAS SPECIPIC INORGANIC PARAMETERS:

O.MI

NT

METALS:

on
0.11

INOICATOR PARAMETERS:

!

nnniRO location:
MmiHC BATE: 
icn Mint RtmKR:

OU I crww 
Sarfactnts (nOAS)

BlodMnlal Oiigeo Denan# ibodi 
Ownlcal Oxygm Dmuil ICODI

ngzi 
ng/l

ir-1S-10 
iBftwn 
UMBO 
313070

0.000 
0.0009

17-13-10
OZZZOZBO 
ooiBir

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT

NT
NT

NT
NT

10.0 
109.0

OVEOZBO 
000303 ooo3n

0.010
0.001
0.003
0.000 
0.03

1.0 
0.003

17-13-10 ibziOZBO
017990

NT
NT

NT in NT 
NT

NT 
NT 
NT 
NT
NT 
NT 
NT

NT
NT 
NT 
NT
NT 
NT

NT
NT

NT
NT

17-T1-1B oTziozoi
313000 
913039

NT
NT 
NT 
NT 
NT
NT

NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT

17-13-10 09Z1EZ00 
0101Z0

NT 
NT 
NT 
NT 
NT 
NT 
NT
O.OZ 
NT 
NT 
NT 
NT 
01.9

NT 
NT 
NT 
NT 
NT
NT

NT
NT

NVlOl 
Boron 
Chloride 
Fluoride 
Iron 
Nonganese 
Hitrate as N 
Nitrogen, Amonla 
P Alkalinity as CaCOl 
Phosiihate, ToUl as POO 
Potasslan 
Bodiun 
Sulfate as SOO

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

0.0
190.0

NT
.n ..NT
NT
NT

NT
NT 
NT 
NT 
NT
NT

01ZZ9ZB3 
901711

NT 
NT 
NT
NT
NT
NT

903090

NT 
01.0

NT 
NT 
NT 
NT 
3Z.3

NT 
23.0

. ... .
0.1
12.7

16.0
3.33
0.09
2.11

NT
NT
NT

...HTNT
NT
NT

NT 
NT 
NT 
NT
HI

■NT in

NT 
g- 
NT 
NT

NT
. . mNT 

NT 
NT

o 
o 
o

Orsenlc 
CaMun 
Chronlun 
Copper 
lead 
Zinc

ngZl 
ngZl 
ng/l 
ngZl 
ngZl 
H9n 
»in 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

0.02
3.01

ngzi 
ngZl

9.0
0.09
3.01
19.0
33.0

0.119 
0.09 
n.i
0.00

NT : NOT TESTED AS PART OP THIS STUOT. 
— : NONE DETECTED.



N:

INDICATOR PARAMETERS: (CONT.I

OTHER PARAMETERS:

Total Phenolics ng/1 0.N3 NT NT .NT NT NT HI

NT!

i

GO

O 
O o ro

MIMS 
ng/1 
ng/1 
«g/l 
std.un

lT-11-18 
10/Z6/B3 
3I34M 
313079

17-13-18
K/»/80 

40Z817

1«.O 
HI 
71.0 

133.0 
3.3

17-13-18 
00/10/80 
08&38S
0D63n

17-13-18 
10/18/80 
017990

NT
NT 
NT 
NT 
NT

17-13-18
01ZZ9/n 
301711

NT 
NT 
NT 
NT 
NT

17:13-18 
03/11/83 
303896

NT
NT
NT
HI
HT

17-13:18 
07/18/83 
313880 
313839

189.0
137.0

HI 
HT 
3.3

17-13-18 
09/11/88 

818118

NT
NT
NT
NT
NT

SHHPLIHC
SRHPLIHC DHTE:
EDI SRSPIE NUHBIR:

»8.0 
NT 

19.0 
119.0

3.8

009.0 
HT 
NT 
HI 
3.3

Specirie Ceiiiluctance(iinlios/« fI3 Deg Cl 
Total Uisolvad Solids OTDSl 
Total Organic Cartion (TK) 
Total Organic Halides 
pR-Laboratory

: NOT TESTED AS PART OP THIS STUDT. 
; NONE DETECTED.



nir or snnz Dup or 30»rr»IHU »:

PHYSICAL PROPERTIES:

12.0 NT NT NT NT NTNT 12.8(feg. c 12.2TMpcratiire

RADIOACTIVITY PARAMETERS:
NTNT NT NT3.0 NTNTpc 1/1B-osj B-htflMCtlvltr

VOLATILE ORGANICS:
3T.r 39.809.0 01.0 39.031.1

9.1 ^1 11.2 10.211.8

i.o 0.2 ■■

109.0 170.0301.0 187.0

BASE/NEUTRAL ORGANICS:

NTNT NT NT NT22.0NT 22.000/1trt»t2-Ithylhe«rllphthilat»

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:
1.0

SRNPIINE LOCNTION:
SNimiNC mil: 
101 SHimi NUHRR:

Oil I Creaw 
Surfactmts (HMSI

17-13-03 
02Z07Z80 
001706 
001608

2.0 
0.090

17-13-03 
02Z20Z80 
002816

17-13-03 
O0Z2OZ80 
006382 
006376

17-13-03
OOZ2OZ60 
006380

... 006378 
nipiff 006382 .

. 17-13-03....
10Z18Z80 
017003

NT
NT

.17-13-03 
eiZ20ZB3 
XI712

NT
NT

17t13-03 
0IZ20Z89 
901713

NT 
NT

17-13-03 
03Z21Z83 

909607

196.0
0.0

NT
NT

L7-13-03 
03/21/83 
909608

ngzi 
ngZl

NT
NT

U ■

1^6
6.0

137.0
11.3

NT 
NT

o o o

CD

I.I.I-lrtcMorecthane 
bl-BiiMoroetlHne 
bl-OlcMoroethene 
Cliloro7om 
Rtthrlme Oaorldt 
TotracMoroethMo IPCII 
lelone 
Irldiloroetlme IKE) 
traM-1,2-DlchloroetliM*

ogzi 
ogZl 
UBZl 
ug/1 
00/1 og/l 
og/l 
00/1 
ooZl

20.1
13.0

1.3
106.0
8.9

16.0
1.7

10.1

00.0 
0.9 
!:! 7.9

9.2 
0.3 
3.1
1.0 

120.0
6.7

1.0 
0.068

NT : NOT TESTED AS PART OP THIS STUDY. 
— : NONE DETECTED.



tl;

smnt ID; Dir or Donn Dir Dr anwr

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:
0.0*3 0.061

METALS;

0.01

INDICATOR PARAMETERS:

tMS-« oz/orzo* 
*01706 
*01670

tr-ii-*s ozzz*ze* 
*03016

HI
NT 
HT 
HT iii

in m m 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
HT

-s-
HT
HT
NT
NT

I.r:i3-*s
OT/zozeo 
36171Z

NT 
HT 
NT 
NT 
HT 
NT

NT 
NT 
NT 
NT 
NT

NT 
HT 
HT 
NT 
NT 
NT 
NT 
HT 
NT 
NT 
HT 
HT 
HI

ir-13-*I 
OIZZOZflO 
301713

HT 
NT 
NT 
NT
HT

HT
HT
NT
NT
NT 
NT

NT 
NT 
NT 
HT 
NT 
NT 
NT 
NT 
HT 
NT 
NT 
NT 
HT

ir-i3-*3 
03ZZIZ03 
303677

HT 
HT 
HT 
HT 
HT 
HT 
HT 
HI 
HT 
HT 
HT 
HT 
HT

lT-13-*3 
03ZZ1Z03 
303670

HT 
NT 
HT 
NT 
NT

HT 
NT 
HI 
HI 
HI
HT

HT 
HT 
HT 
HT 
HT 
NT 
NT 
HT 
NT 
HI 
NT 
HI 
HT

o o o ro 
IK) 
O

Harlun 
Borm 
Oilorlilo 
Tluorltfo 
Irm 
Hanguim 
Nitrate as N 
P Nlkallnlty as CaCm 
Plwsiiliat*, Total as PO* 
Potasslin 
Sodliai 
Sulfate as 80* 
Sulfides as S

Drsenlc 
Cadnlun 
OronliM 
Lead 
Zinc

SNNniHE
SRNFllHS unit: 
ECN SADflZ INDIBZH:

ngzi 
ngZl 
onhos 
ngZl 
»gzi 
Std.un

ngzi 
ngZl 
ngZl 
ngZl 
ngzi 
ngzi 
ngzi 
nfH 
ngZl 
ngZl 
ngzi 
ngzi 
ngzi

lf-1S-*3
*063SZ 
*06376

HT 
HI s 
HT 
HT 
HT 
NT

-
HT 
NT 
HT

lf-1S:*3 loziozn 
*17778

NT
NT
NT
NT
HT
NT

NT 
HT 
HT 
NT 
NT

ngZl 
ngZl 
ngZl 
ngZl 
ngZl

ir-13-*3 
0*ZZ*Z8* 
*0630* 
*06370 

mr or *063oz

HI 
NT 
NT 

___w -...
HT

i.u
6.1
6.*
1.0

9.3 
0.03 
*.*3
0.73 
1.83 
Z.O

P.O 
*0.0 
99.0 
*0.0 

HT 
3.9

S:S- 
101.0 
zo.o 

Z16.0 
6.1

99.0
19.0

ZZS.O
6.3

1.*3
*.6Z 
6.*

10.3 
0.06 
*.4Z 
0.73
1.63 
NT

O.OZ* 
0.07 

11.3 
0.03 
0.91 
0.*08 
1.79 
HT 
0.0Z7 
1.67 
9.13 
1.9*

0.013
O.OOZ 
0.003 

. Q «M .
O.OZ

OloclNnlcal Oxrgcn Omand IIODI
Oienlcal Osygcn Omand (0001
Specific Cmductancedsdios/Di |Z3 Deg C)
Total organic Carbm (TKI 
Total organic Halides 
pH-LaOoratory

O.OZI
O.OOZ 
0.00*

. .....
0.0^

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



Dupor 9oniz HUP or 503697amni lO:

OTHER PARAHETERS:
NT NT NT NTNT0.004 NTngziTotal mnolla

SnniNS LOCNTION:
SINPIINB DOTE: 
BCH SRHUE RUNIIR:

Ur-13-43 
mtmm 
401700 
401098

ir-13-43 
03/34/04 
403810

lT-13-41 
win/w
400384
400378

BUPOr 400383

ir-13-43 
03/31/BS 
303098

17-13-43 
03/31/83 
303097

o o o I\3 CO I-*

17-13-43 
nan

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

.IMS:43_______ 17:13-43 .. . 17:13-43
10/18/84 01/39/83 01/39/83

417993 301713 301713



SRimt ID: DU* or 3136M nr or sums our or oioin

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
n.o 14.0 16.1

D.O
B

NT NT NT NT
4.0 JB

1.1 4.0

101.0
J

NT NT

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
J

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:
O.OI

21.0
!

J
J

Mtrogcfl. NnmuiU 
Smrite as 504

ugzi 
ugZl

NITNn-BlLRNI
Total Tmtatlvely Identiritd Volatiles

Deviation Tor Radlin 
Deviation for Radlun 126

BBnniNB I
SBinUNB unit:
Bti SBOni mOBIR;

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN NETHOD BLANK.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

nf/l 
ngZl

ngZl 
ngZl

ir-13-43 orzzozBS 
913660

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT

ir-13-43 
07/T4/B3 

913661

NI
NT

199.0
4.2 
NT

NT
NT

NT
NT

ir-13-43 
nziozBB 
913666

NT
NT

NT
NT

NT
NT

16.0
16.0

16.0
92.0

120.0 
2.0 
NT

6.0 
02.0

B.O 
12.0

ir-13-43 
orznzBT 

723283

NT 
NT

NT
NT

o 
o 
o 
ro 
ro 
ro

1.1.1-Trlchloroethane 
1,1.2> 2-Tetrachloroethane 
.1,1.2-Trlddoroethane 
l.l'Uddoroetliene 
(cetone 
BronoToni
Cts-1,3-01chloro|iropene 
Mbronoctiloronethane 
Hetlyleoe Odorlde 
Tetradiloroethene IPCII 
Toluene
TrliMoroettmie (TCEI 
trans-1,Z-Dlchloroethene 
Total Volatile Organics

NT 
NT 
NI 
NT 
NT 
NI 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

ir-13-4S orziozn 
913669

162.0
3.7 
NT

ir-is-43 
10Z03ZB8 
RZ877

IT-I3-4S. 
01Z19Zn 

600800 
600787

..... 17-13-43 
09Z1IZB6 
618127

17-13-43 
O9Z12Z86 
618128

ugzi 
ugZl 
ngZl 
ugzi 
ugzi 
ugZl 
ugZl 
ugZl 
ugzi 
ugZl 
ugZl 
ugZl 
ugZl 
ugZl

2.0
3.0

■ 130.0

4.9 
NT 
2.9
2.1

39.9 
NT 
NT 7.6 
NT

193.0
3.3 
NT

37.3 
NT 
NT 
7.1 
NT

47.3 
NI

- ..
NT

23.0 
NT 
NT 
2.4 
NT

1.3
1.0

132.0
2.7

162.4



HUP or 313M3DUPOr 3135M OUPOr 618127SOnPLt ID:

I

INDICATOR PARANCTERS:

ir-13-M 
07/16/89 
913660

ir-13-M 
07/16/83 
913666

u-ii-« 08/11/86 
618118

17-13-83 
08/19/07 
7m09

ir-13-83 
10/03/88 
831817

KT
NT
NT

o 
o 
o 
ro 
JO 
co

Ownlul Oipgen Dmand ICODI
Specific Conducuncetiinhos/cn pS Deg Cl 
Total Dlsnloed Solids ITDS) 
pH-Laboratory

ng/1 
mhos 
ng/1 
Std.On

ir-T3-81 
nniia
913661

18.0
267.0 

NT 
9.7

KT
NT
NT
NT

NT 
NT

NT

lM3-«„.....
07/16/89 

913669

16.0
73.0

NT. . ...----

8.0
77.9
62.0

...... 9.7

SORPllNE L0C6TI0N:
SOMUNSORTI:
BCH SRIlPlt NUnitN:

6.0
77.3-

220.0 
81.0 

NT 
is

...... 
01/19/86.............. 08/12/86
600800 618in
600787

21.0 
2687.0

NT
9.7

NT ! NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:

Tfnperatiirt deg. c 19.0

VOLATILE ORGANICS;

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:
I

Mtrogen, Onnonla ngzi 0.308

INDICATOR PARAMETERS.-

<

1

• i

Slwdric ConductancedMhosZm |n Deg Cl 
pR-rield

arnniic 
smiM.iiK DRii;
BCD SROai RianR;

vdm
Std.Uh

ngZl 
ngZl 
ugZl 
ogZl

79t.O
9.01

11-13-03 
oozzezof 

930ZS7

8.3
0.6
Z.3

71.6

o 
o 
o

1,1,1-TtlcUoroethine 
Retlylene Chloride 
Tetrachlereethene IPCtI 
Irlddoroethene ITCH



i

• ! PHYSICAL PROPERTIES:
HT10.0 n19.0deg. cTmperatore

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:

218.0
1.0

BASE/NEUTRAL ORGANICS:
HIHI09.0og/lMslI-nhylhexyl) phttalate

SPECIFIC ORGANIC PARANETERS:ROHH ANO HAAS

0.7

ROHH AND HAAS SPECIFIC INORGANIC PARAHETERS:

' SanniRS LOCRIION: 
SHRTLIHS MIE:

. SOI SHHIU RinnR:

cross B-Radl0ictl«ltr 
Cross a-Radioactlvltr

gc 1/1 
pc 1/1

Ml tCroaso 
Surfactants (HBHSI

ng/1 
ng/1

ng/1 
ng/1 
ng/1

ir*11-20 
10/20/03 
313009 
313000

ir-10-20 
00/20/00 
000389 
000379

01/30/09 
901700

HI
HI

HI
HI

HI
HI

HT
HI

Httlvlno Chloride 
Tetrachlaroetliene (Pni 
Toluwt 
Trichloroethene (TCEI

Onrlun
Boron 
Chloride

og/l 
og/l 
ug/l 
og/l

10.0 
0.0

HT
HI
HT

IHIO-EO 
09/21/09 
909099

HT
HT
HI

1.0 
n.m

0.031
0.1
1.0

9.0
1.3
1.3

0.080
0.00
7.15

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

= §o
I . rocn



I:

I
ROHM AND HAAS SPECIFIC INORGANIC PARANETERS: (CONT.)

0.91

6.0

NETALS:

0.01

INDICATOR PARANETERS:

6.0i

OTHER PARAMETERS:
NT NTngZl 9.tnTotal Rimolln

!
o 
o 
o
ro 
C5

amniNE i 
SanPlIHt IMTt:

. SCR SOnPLE IMffiR:

IMO-M 
10/16/03 

31 SOS 
313080

0.000

lF-10-10 
00/10/80 
006383
006378

30.0
33.0
90.0
10.0

0.00 
on
0.13 
NT

lMO-10 
01/30/83 
301786

NT 
NT 
NT 
NT 
NT 
NT

17-10-10 
03/11/83 
383698

NT 
HI NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

riBBTldt
Rangmeit
Mtrate as N
P Rlkallnlty as Caon
Phosphatt. Toul u FOO 
Petasslun
Sadlun
Gulfata as SOO
Sulfides as S
Total Rlkallnlty as CaC03

ng/1 
ng/l 
ng/1 
ng/l 
ng/1

NT '
NT
NT
NT
NT
NT
NT
NT
NT
NT

NT s 
NT 
NT

NT 
NT 
NT 
NT
HI NT

i

ng/1 
ng/1 
unhos 
ng/1 
ug/1 
Std.lh

Rrsenlc
CaiMun
OranluN
Copper
line

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

0.018
0.003
0.003

0.06
0.07
1.37
3.0
0.01
1.38
7.31

30.3

11.0
177.0

8.0 
n.o
3.8

0.03
0.07

10.0 
1.0 
NT

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

Bloctienlcal Oxygen Denand (8001
CRenlal Oxygen Denand (CODI
Specific GenductanceCunlws/cn |13 Deg Cl
Tntal Organic Cartwn ITKI
Tetal organic Halides 
pR-laboratnry



PHYSICAL PROPERTIES:
iMiptratnrt 11.7deg. c 11.0 HI NT HT m HT HI HT

RAOIOACTTVTTT PARAMETERS;

VOLATILE ORGANICS:
I.O Z.I

i.i " i.o J
3.2
MT MT MT HT

1.7 2.0 J

BASEZNEUTRAL ORGANICS;

11.0

: NOT TESTED AS PART OF THIS STUDY.

OeviatJon for Madloi 
■ivlatloo tor Radian 220 
Cron B-Radloactioitf

n-n-octfliMithalate 
Us<2-IthflhMfll|ihtlialate

ng/1 
ng/l 
pc 1/1

17-19-26 
10/26/01 
313196 
313191

HT 
HT 

12.0

11.0
31.0

HT
HT

HT 
2.9

HT
HT

W:IS:26 
01/30/09 

901707

HT
HT
HT

HI 
HT

HI
HT

HT
HT
HT

HT
HI
HT

HT 
HT

HT
HT
HT

10.0 
176.0

MT

HT 
MT

HT
HT

HT
HT
HT

HT
HT

ir-10-26 
10/01/09 
912920

MI
HT

HT
HT
MT

o 
o 
o . ro : ro

og/l 
og/1 
og/l 
og/1 
ug/1 
og/l 
og/1 
ug/1 
og/l 
ug/1

og/I 
og/l

ir-i?-26 01/23/01 
106193 
106117

IM9-26 
01/21/99 
909700

HT 
HT 
1.3

. iF:1W6.„ 
07/29/99 
911720

. .«3F19

9.1 
HT

HT
HT

in
HT

.W-19:26..___  IF:19:26_ ...  17-13-26
01/13/06 09/03/96 09/23/07
600901 617171 723201
600799

1,1,1-Tnclilaroothane
1.1.2.2- Totraddoroetliane
1.1.2- Tridiloroethane
1.2- Olctilaroethant 
Cartel) Tetrachloride 
diloroethane 
thlorofoni 
BUronodiloranethane 
Hethflene Chloride 
Tetrachloroethene (PCII

1.6 
HT 
HT

anPlIHC LOCHTIOH:
. HRniHC ORTI: 

Rcn anru huhrh;

1.1
MT
HT

NT
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



1

1 ROHH AND HAAS SPECIFIC ORGANIC PARAMETERS:

0.96

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

!
0.01

!
INDICATOR PARAMETERS:

HI
ini

i

Ml I CTMie 
Surfactmti (RMS)

IF-1M6 
10/16/01 
3130S6 
313081

O.OW 
0.03 
10.1 
0.09 
0.61 
1.10

10.0 
lO.O 

109.0

11-13-16 
00/13/00 
006093
006007

0.060
0.1

10.1
0.06
0.00
1.11

17-19-16 
01/10/89 
901787

HI 
HI 
HI 
HI
HI 
HI

HI
HI
HI

HI
HI

17-19-16 
01/11/89 
389700

HI 
HI 
HI 
HI 
HI 
HI

HI
HI 
HI

HI
HI

17-13-16 
07/18/03 
313718
913710

HI 
HI

HI 
10.0 
106.0

HI
HI
HI
HI
HI
HI

HI
HI
HI
HI
HI
HI

HI
HI

HI 
13.0 

101.0

17-13-16 
88/03/86 
617071

HI 
HI 
HI 
HI 
30.8

HI 
HI 
HI
HI 
HI 
HI

HI
HI

HI
HI
HI
HI
HI
HI

HI 
03.0 

168.0

L7-13-16 
08/19/87 
713181

HI 
HI 
HI 
HI 
HI 
HI

HI
HI

11-19-16 
10/03/ra 
831818

HI 
HI 
HI 
HI 
HI 
HI

HI
HI

HI
HI
HI
HI
HI
HI

o o o ro 
IO co

SRnniHB
SRHPllHB DHIt:
BQ) ssniu lORIBlR:

H8/1 
ng/l

0.000 
0.0011

3.0 
0.008

HI 
HI 
HI 
HI 
HI 
HI 
0.36 
HI 
HI 
S-' 
HI

HI
HI 
HI 
HI
HI 
HI
HI 
HI 
HI HI 
HI

HI 
HI 
HI
HI 
HI

-. .—.HI . .. .

Orimlc 
CiiMiin 
CIroHlan 
Copper 
Mckel 
line

lirian 
Boren 
Chloride 
Fluoride 
Honoinew 
Mtrate as H 
Mtrogen, Onnoola 
P OUcallnltp as CaCOl 
Phosphate, lotal as POO 
Petassinn 
Sediun 
SOlIate as SOO

ng/l ngn 
ng/l 
ng/l 
ng/l 
ng/l

bi/19/86 
680001 
600788

ng/l 
nqli

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

ng/l

HI 
HI 
HI 
HI 

18.0

HI 
0.01 
1.71 
0.61 

19.1

HI 
HI 
HI 
HI 

31.0

0.03
0.1

9.0
0.01
1.71

19.0
18.1

0.016
0.003
0.009

HI 
HI 
HI . s -
HI 
0.08 
HI 
HI

... HI .
HI

30.7

HI 
HI 
HI 
HI 
HI 
HI 
0.019 
HI 
HI 
HI 
HI 

33.0

HI

360 0

13.0
18.0

171.0

Biochenlcal Oxygen Denand 1000)
Chenlcal Oxygen Denand (COO) 
Specific Conductance(unhos/« |19 Deg Cl

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ng/l 
ng/l 
unhos '



t CONT.jINDICATOR PARAneTERS:

OTHER PARAMETERS:
in me.wi o.on HT in KT m KTTotal Plwnellcs ngn

NT : NOT TESTED AS PART OF THIS STUDT.

SmniRS LOCRTIOR:
SMiniW MTE: 
m SRHIU HUnilR:

O o o 
f'O ro 
CD

Total Msaelved Solids (TBS) 
Total Organic Carbon ITKI 
liR-laboratory

lF-TS-16 
TO/tO/n 
3I3«6 
3t3m

ir-T5-2S 
iNzts/oa 
a0M93 
aOMOT

KT 
10.0 
3.0

KT
HT
HT

IF*19-Z« oi/nzn 
303700

HT
HT
HT

HT
HT
3.6

HT
HT
3.9

IF-I3-Z6 . 
09/03/86 

617971

116.0 
KT 
3.6

LF-13-I6 
wmim 
mm

HI 
HT 
3.9

lF-18-16 
10/03/88 
831818

HT
HT
HT

......
01/10/83 

301787

HT 
13.0 
6.0

ng/l 
ng/1 
Std.Ub

_____  17:13:16. „ 
tJ/tim_______ 01/13/86

313728 600801
311710. 600788



I:

PHYSICAL PROPERTIES:

deg. c 17.0T«nperatiir»

VOLATILE ORGANICS:

ROHFI ANO HAAS SPECIFIC INORGANIC PARAMETERS:
suirat* u SOT ng/l n.g

INDICATOR PARAMETERS:

z.z
1.0

specific CMAictmcelwihosZm |Z9 Deg Cl 
pH-ritld

witws 
std.on

ir-13-Z6 
mmm 
nma

O 
o 
o
co 
o

smniK I 
smniRS nn:sen snnPLE nunsin:

thlerobmzme 
Rnliylme Chloride

110.0
1.H

ugzi 
ogZl



! 
PHYSICAL PROPERTIES:

Tmperatnre *g. c HT lt.l RT nIff Iff

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

....’O’
LS

4.0

BASE/NEUTRAL ORGANICS:

ngZI 90.0 Iff Iff Iff Iffbls(Z*Itlvlheiyl)|4itliilat»

ROHH ANO HAAS SPECIFIC ORGANIC PARAHETERS:
I.O

NT

Bwlatln for (tetUan 
OtviatlM far RidiiH »6

Oil I Creaie 
Surfactanti dinSI

ngZl 
agZl

11-15-37OZZOtZOO 401701 401093 

10.5 e.z4.9

RTRT

Z.O 0.107

17-15-37 04ZZ4ZS4 400180 400380

HT
HI

HT
HT

17-15:31.
01Z10ZSS 

301788

RT
RT

HT
HT

17:15-17
eiZZ1Z83 

305701

HT
HT

RT
HT

17:13-37 
e7ZZ9ZBS 

S137Z9 
313719.

HT
RT

HT 
iff

HT
HT

L7-13-37 . 
otm/aa 
tufm

4.0
177.0

HT
HT

Ooo ro
co

SHRTLIRB LOCRTIOH:
SMIPURC DOTI: 
ROI SHHTlt HUniR:

1,1,1-TrliMor«wtlima
1.1. Z, Z-TatracM«roethane
l.bZ-Irldiloroethana
Bronofoni
Oiliroforn
CMoriimthane (Rathyl Chloride)
Cls-1, l-Udiloropropene
RttlyleM Chloride 
Tetrachloroethene (PCI)

ngZl ngZl

ugZl ogZl ngZl ugZl ugZl ngZl ngZl ngZl ogZl
O.t4.110.3

1.3 HT RT
Z.3 HT HI

: NOT TESTED AS PART OF THIS STUDY. : NONE DETECTED.



I:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

0.0?

INDICATOR PARAMETERS:

NT

o 
o 
o 
ro 
to 
to

mimiNsi 
amPLIK gnu: 
EOi siimt RunnR:

IF-13-SI 
nmm 
101103 
won

lF-13-3? 
»mm 
106380 
106380

IF-18-3F 
01/30/83 
301FR

"T ... m n 
HT

HF
KT 
HF 
NT 
NT
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

IF-13-3F 
03/31/83 
383F01

HT
NT
NT
NT

HT 
HT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
HI 
HT

lF-13-37 
nmns 
313F» 
31SFH

LF-13-3F 
mmim 
mm

HT 
NT 
NT 
NT 
HT 
NT 
NT 
NT 
NT 
NT 

31.8

HT 
NT 
HT
HT

RrsMlC
CaiMtin 
Oroidim 
line

ng/1 
no/1 
oilws 
O/IOOtt
ng/1 
ng/1 
Std.Un

ng/1 
ng/1 
ng/1 
ng/1

0.163
0.1

17.3
0.06

0.017
0.003
0.001
0.1

HT
HT
HT
HT
HT
NT
NT

HT 
36.0 

361.0
HT

- -S..
3.4

...J...
HT 
NT

Nirlun 
Borm 
Oiloriite 
Fluarlilt 
Iron 
HingiRoso 
Mtrato as N
Rwsiihato, Total as POI 
Potasslun
Soiliun 
Snlfato u SOI

ng/1 
ng/1 
ng/1 
ng/1 
ng/l 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

0.03 
3.6 
0.06 
1.93 
9.07 

33.9

NT 
9.0 

170.0
NT 

133.0
HT 
3.3

8.0
10.0
201.0
160.0
HT
23.0
6.0

3.0 
21.0
199.0 
NT 
NT.8.0
3.6

0.078 
HT 
3.8 
0.02 
3.72 
0.332 
1.19 
0.02 
2.79
11.1 
16.2

HT 
NT 
NT 
NT 
HT 
NT 
HT 
NT 
HT 
NT 
31.3

: NOT TESTED AS PART OF THIS STUDT. 
: NONE DETECTED.

Nlodienlcal Oxygw Dmand (NODI
Chtnlcal Oxygen Dmand ICODI
SpeclFlc Conductance(iinhos/cn f23 Deg C)
Total Collfom Bacteria
Total Dissolved Solids (TDSI 
TotU Organic Carton ITKI 
pH-Latoratory



PHYSICAL PROPERTIES:
HIm HIU.S 13.1deq. eTmpcratiirt

RADIOACTIVITY PARAMETERS:
MT HI3.0 MTpci/l(ran B-RiMoactMty

VOLATILE ORGANICS:
1.1

4.4

BASE/NEUTRAL ORGANICS:
HI ■ SiHIn.ongZI

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

STUDY.

anniHS Locoiion: 
nOFllRB nit: 
an nimi imirr:

NT : NOT TESTED AS PART OF THIS 
" : NONE DETECTED.

O 
o 
o 
ro 
co 
co

oil I CTMse 
Snrfutntf (RMS)

ii«/l 
ag/1

ngZI 
ng/1

11-16-37 
0ZZ06Z84 

401704 
4n6f6

0.1M 
0.14 
16.1 
0.03 
0.0S1 
2.83

11-16-37 
04/29/84 
406494 
406448

U-16-37
913730
913720

HI
RT

HI
HI
HI
HI
HI
HI

17-16-37 
01/19/86 
600802
600784

Chlarolam 
RdtylMW Oilortd*

i.tX!
0.1

14.0
0.09
0.03
3.34

.. m
HI

WtIO-R. 
W9un 
617473

..... !•’.......  
HI

RT 
HI 
HI 
HI 
HI 
HI

BirliH 
Huron 
Oiloride 
nmrlde 
Rongmeso 
Hitrate as H

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

I.O

HI 
HI 
HI 
HI 
MI 
MT



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

 

(CONT.)

METALS:

0.11

INDICATOR PARAMETERS:

OTHER PARAMETERS:
IE "I IE.Total Phenolics ng/1 O.OOZ

o o o ro GO

P Rlkillnltr as cacoi 
Potasslnn 
Sodlun
Sulfata as SOI

OrsMlc
CaiMun 
Ctronlun 
Zinc

(igzi 
ngZl 
ngZl 
no/l

ng/l 
ng/1 
ng/I 
ngZl

ir-16-37 
vuwm 
101Z01 
101 »H

IF-1#-W 
MZZOZOI 
lOMM 
10U1B

NT 
Z.O 

10.0 
31.0

ir-10-37 
mmm 
313730 
313710

NT 
NT 
NT 

1Z.0

0.017 
0.003 
0.001 
0.11

17-16-37oiziszoo
OOOSOZ 
000707

ngZl 
ngZl 
nnhos 
OZIOOn 
ngZl 
ngZl 
Std.Uh

NT
■5
NT

. ir-10-37.. 
wmm 
017173

IE 
13.0 

180.0 
NT 

130.0

N1 r 
NT

Z3.0 
ZOZ.O tzo.o

NT 
23.0
0.2

no.o 
2100.0 
103.0
NT 
NT

273.0
3.7

NT 
NT 
NT 

37.1

NT 
NT 
NT 
13.0

2.0
3.71
13.1
11.7

NT 
20.0 
108.0

NT 
NT 
NT 
3.0

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

NT
. n NT

NT

NT 
18.0 

303.0
NT 
NT 
Jr-

Blochenlcal Oxygen Dmand 1800)
Oienlcal Oxygen Denand ICODI
Spedfic Conductancelonhos/n |23 Deg C)
Total CollTom Bacteria 
Total Ussoloed Sollib (TOSi 
Total Organic Caiton HOC) 
pB-laboratory

SRimilK l:
BRNPllNC BRTt:
BCN SOnni NUBBIN:



PHYSICAL PROPERTIES:

m11.1 11.1 Hl mdef. eT«ip«ruiir»

RADIOACTIVITY PARAHETERS:

4.0

VOLATILE ORGANICS:

2.4

BASE/NEUTRAL ORGANICS:

Z.O J

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

0.019

PCIZI 
pc 1/1

SMPLIIB LOCRTIOII:
SOmilC DOTE:
RII SMIFIE MRIRR:

cron O-lMloactloltY 
SroH o-RiAoactloitp

Chlorofom 
Rtthplme adoriOe

n-o-octplphthilatt 
Us»-EtliyUi«yllphtlial«e

UMoioun
Total TMUtloaly Idmt. Seid-Oolatllas

ni I Crease 
Surractanu (RMS)

ogzi 
og/l

og/l 
og/l

IMMO 
01/00/04 
401709 
401007

11.0
10.0

17-17-10 
04/19/04 
4004» 
400440

RI 
RT

HI
RT

RT
RT

KT
RT

RT 
RT

RT
RT

RT 
RT

RT
RT

O 
O O ro co 
GT

og/l 
og/l

ng/1 
ng/l

11.0
90.0

17-17-10 n/19/eo 
000003 
000700

17:17-JO ._ 
00/03/00 
017103 
017Z03

W-»M0 ..... 
07/30/09 

911711 
911721

2.0 
0.003

1.0
2.9

NT : NOT TESTED AS PART OP THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

10.0 1
10.0



I:

ROHn AND HAAS SPECIFIC INORGANIC PARANETERS8

HETALS:

RI O.W

0.03

INDICATOR PARANETERS:

lF-n-10 
mmm 
001700 
001»T7

HI 
HI 
O.OOK

17-17-10
OOZtOZOO 
056033
OOHOT

17-17-10 
07Z»Z00 
313731
013711

17-17-10 
01Z10Z06 
000003
000770

17-17-10 
00Z03ZM 
017303
O17IT3

O 
O 
o 
ro 
co 
CD

Bvlm 
■oren 
Oilcrldf 
riuorlde 
Iron 
Banginese 
Mtratt as N 
Mtrogm. Onnonla 
P Olkalinlty as CaC03 
Phosphate, Total as FOO 
Potasslm 
Sodlm 
Snllate as SOO 
Total Olkallnlty at CaC03

SOOPLIIR I 
SOnPllNS tails: 
RS SMItl nsniR:

ngZl 
ngZl 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl

RT 
03.0 

311.0
RT 
RT 
RT 
0.1

RT 
RT 
RT 
RT 
lii 
RT 
RT

0.0003 
0.03

RT 
20.0 

293.0
RT 

102.0
RT 
0.0

ngZl 
ngZl 
ngZl 
ntn 
ntn 
Hill

ngZl 
ngZl 
ngZl 
ngZl 
mzi 
ngZl

flluilniM
Orseille
CaMun
Calclnn
Ragneslm
Reroiry
Unc

RT 
20.0 

310.0
RT 
RT 
RT 
0.3

0.2 
RT 
0.30 
2.01 

10.0 
07.3
3.0

RT
0.010
0.002
RT 
RT

RT 
RT 
RT 
RT 
RT 
RT 
RT 
0.20 
RT
W .. .
RT 
RT 

33.3
RT

RT 
RT 
RT 
RT 
RT 
RT 
RT
0.28 
RT 
RT 
RT 
RT 

30.3
RT

0.071
0.09

09.3
0.00

13.1 
0.001

13.1

0.0 
200.0 
333.0

RT
RT 

100.6 
0.3

0.110 
0.1

02.1
0.09

30.0 
0.74

32.0 
32.0 

371.0 
210.0

RT 
22.0
0.1

3.0 
0.030 
2.83

23.0 
07.0
3.0

0.120 
RT 
HI 
RT 

20.8 
0.008 
RT 
3.0 
RT

30.7 
00.2

RT

RT
RT
RTs-.
RT
RT

ngZl 
ngZl 
unhes 
OZIOOn 
ngZl 
ngZl 
StO.tti

Rtochenlcal Oxygin DmanO 1800)
Chenical Osygen Dmand (COO)
SpeclTlc CamhictancelinhosZai |2S Deg C)
Total Collforn Bacteria
Total oisBoived Solids (TDS)
Total organic Carton (TOC) 
pH-laboratory

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



OTHER PARAHETERS:
ngZl O.OM m NT NTTotal nimollei

SRAFIIRC LOCNTION;
wnniKt mTi:
KN SHimi RUIRR:

IT-IT-H 
9U9UW 
001TBS 
001 Of?

lT-IT-18 
01/19/80 
ooonn 
OOOTfO

lT-IT-18 
OO/Ol/iM 
eiTsos 
oinn

O 
O 
O 
hO 
GO 
<5

lT-IT-18 
OO/a/80 
006033 
006000

lT-IT-18 
mmm 

SUTSt 
9117»

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:

11.7 HI KT HITrnperatire Orf. c 13.3

VOLATILE ORGANICS:

2.0

BASE/NEUTRAL ORGANICS:

UsIZ-Ithylhexyllphthilatt og/l 10.0 HI HI HI

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

I

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

Oil I treait 
Surfactants (HMSI

CHKrofeni 
Rathylena CMerlile

ir-10-13 
nmm 

001710 
001702

17-10-10 
00720/00 
000000 
000000

17-1M0 
07/17/80 

013732 
3137n

HI
RT

17-18-10 
m/10/80 
000800 
000772

RT
RT

17-18-10 
07/03/80 

017321

HI 
HI

o o o ro co 
00

Hg/l 
ng/l

ag/1 
ug/1

oin 
2.80 
HT 
t.a 

20.0 
00.0

RT
HT
HT
RT
HT

....
HT
HT
HI
HT

77.1

i 
I 
i

larlun 
Roron 
CMorldt 
Tluorlda 
Iran 
Raaginaw 
Mtrata as R 
fOMMlihatt, Total as POO 
Potassiin 
SotfiiM 
Sulfate as SOO

ng/l 
ngZl 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

0.103 
RT 
30.8 
0.00

RT 
RT 
HT
HT
HT

. HT.....HT
HT
HT 
HI

37.1

HT 
RT 
HT 
HT 
HI 

.HI 
HT 
HT 
HT 
HT 
08.3

1.1
7.8

2.0 
0.003

0.077 
O.I 
20.3
0.07 
0.03 
0.01■ 2.70
0.03 
2.07
17.2 
02.7

SORPllRC I 
SORPllRS mil:
RCR SRflPLI RURBIR:



METALS:

0.001

INDICATOR PARAMETERS:

in

OTHER PARAMETERS:
O.OOZ HT HI HTTotal Phenolics ng/1

: NOT TESTED AS PART OF THIS STUDY.

SMIPllKS LOCHTIOH:
SMIPllRO ORTE:

: m SRHPiE HunnR:

Ormlc 
CaiMfln 
Oroniui 
Load 
Hoc

NT 
— : NONE DETECTED.

IMO-IS 
OEZOI/00 
W1IIO 
EOTTOE

O.OII 
0.1S

ir-TO-15 
wnun 
OOMN 
00M30

0.0007 
0.001

mmiti 
911731 
9ti7a

17:10-19 
0IZ19/0S 
600009 
6007K

. i7-ierj9... _ 
OfZ03ZO6 

6173Z1

nOZl ngZl ngZl ngZl no/l

3.0 
ie.o 

»9.0
HT 
NT 
9.0 
9.9

HT
HT 
NT 
HT 
in

"M.S .....
OM.D 

NT 
NT 
HT 
9.9

NT 
in 
NT

o 
o 
o
co 
CD

i?o "■ 
360.0

HT 
NT 
NT 
9.6

NT
NT
HT

...Nf
NT

ngZl 
ngZl 
■dm 
OZTOOn 
»in 
ngZl 
Std.Un

9.0 
24.0 

261.0
21.0 

HT
26.0
9.9

660.0 
NT 

660.0 
NT

UoelNnlcal Oxpgea Denand (0001
Oianical Oxygn Omand (COO)
Specific CiMitactattn(anhosZGn |29 Oeg Cl
Total Collfom Oacterla
Total Olnolvfd Solids (TOSI
Total Organic Carbon (TOC) 
pH-laboratory



I:

PHYSICAL PROPERTIES:i
13.3Tmptritir* deq. c 13.0 11.1 m n NT NT NT NT

VOLATILE ORGANICS:

NT NT NT
3.1 11.9 1.1

NT .IffNT NT . -...Iff__ Iff . 9.0 1.1

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

!
BASEZNEUTRAL ORGANICS:

UsII-IthYlheiiyniihthilate ug/1 100.0 NT NT NTNT NT HI NT

!
ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

STUDY.

i

Oil I Gtmm 
SurfictMM (nmsi

NT : NOT TESTED AS PART OF THIS — : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

ngZl 
ng/l

lF-10-10 
mitun 
wnw

NT
NT

ir-i»-iB 
ninm 
WITOf 
N01701

3.0 
0.03i

NT
NT .
NT

tr-i»-io 00/19/00 006097 006091

NT
NT

NT
NT

NT 
NT

NT
NT

lf-H-18 
07/03/86 
6173»

NT 
NT

lT-10-18 
nnum 
nnf9

13.6
NT
NT

NT 
3.0

NT
NT

ir-10-18 
miwti 

710130

NT
HI

ir-10-18 
vimm 
7Z3Z88

NT
NT

NT 
NT

O 
o 
o 
ro
o

ug/l 
ng/1

17-10-18 
07/30/89 
913733 
913733

17-10-18 
oi/19/86 
600806 
600703

HITNTI-S1L8RI
Total iMtatloclY Identified Uolatlles

og/l ng/l ug/1 ug/1 og/l ug/l ug/l ug/l ug/1 ug/1 ug/1 01.9
90.0

3.0 
0.063

NT 
NT 
3.0 
1.6
NT

7.0 J
...

SONTIINO I 
' SOnniHE MIE:' 

801 Mimi NUHBER:

Total XglenM 
1,1,2,l-Totrachloreethane 
1,1,3-Trldiloreotliine 
Benzene 
Oilorofom 
nbroNodiloronetliBtte 
EtIqrUeozene 
Rotlyleae CMorlde 
Toluene 
Olnyl Odorlde 
Total Oolatlle Orgmlcs



ROHM AND HAAS SFECIFIC INORGANIC FARAHETERSs

METALS:
o.m

0.02

INDICATOR PARAMETERS:

i

lMT-10
Ol/Zt/90

HI 
NT 

179.0
NT 
NT 
NT 
NT 
7.10 
4.17

NT 
NT 
NT 
NT
NT 
NT 
NT
9.74
NT 
NT 
NT 
91.0

IT-IMO 
02/07Z84 
401700 
401701

IT-IO-n 
07/29/89 
91 STU 
91 STU

lT-10-18 
03/24/87 
707108

NT 
NT 
NT 
NT 
NT 
NT 
NT 
0.211 
NT 
NT 
NT 
27.0

NT 
NT 
NT 
NT 
NT

NT 
39.0 
104.0

NT 
NT 
NT 
HI 
HI 
4.1

o 
o 
ohO

RT 
NT 
NT 
NT 
NT

lF-10-18 04/29^'
404497
404491

RT
NT
NTin
NT

17:10:18____ 17-10-18 .
01/19/84 00/03/64
400804 417322
400703

'nt
NT 
NT 
NT 
NT

HI 
47.0 
301.0
HI 
HI 
NT 
NT 
NT
9.4

NT
NT
NT
NT
NT

17-10-18 
04/19/87 
714230

17-10-18 
00/29/87 
mtn

NT 
NT 
NT 
NT 
NT

Hvlon 
Boron 
Oilorldf 
naorldt 
Iron 
HinguiM* 
Mtnte IS N 
Mtrogn, Hnnaoln 
Rnsphate, Total as P04 
Potassion 
SodliM 
SolTate as SIM

arsonic 
CaMm 
Oronion 
Load 
Unc

ng/1 
mtl 
vim 
B/IOOn 
ng/1 
ng/1 
ng/1 
Std.Uh 
Std.Ui

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

HI 
NT 
NT 
W NT 
NT 
NT

NT 
14.0 
191.0 in 
NT 
NT 
NT 
NT 
4.1

NT 
NT s 
NT

ng/1 
ng/1 
ng/1 
ng/1 
ng/1

1.88
17.i
37.7

0.003 
0.01

NT 
20.0 

318.0 in 
NT 
NT 
NT 
NT 
9.9

NT 
NT 
NT 
NT in 
NT 
NT 
0.329 
NT 
NT 
NT 
92.0

NT
438.0
220.0
NT 
NT 
NT
NT 
NT
9.9

NT 
NT in 
31.9

HI 
NT 
NT 
NT in 
NT 
W 0.21 
NT jn in 

39.7

0.049 
0.11 

17.0
0.03 
6.73 
0.944 
2.48 
0.27

6.019
0.001
0.004

32.0 
198.0 

NT 
NT 

10.0 
20.0 

NT 
4.0

HI 
in 
NT

. m...
Hl
HI
NT 
6.09 
NT
NT _

■ NT
34.4

RT 
NT 
NT 
NT 
NT 
NT 
NT 
0.049 
NT 
NT 
NT 

U.O

4.0 
8.0 

203.0 
43.0

NT 
8.0 
NT 
NT 
4.1

0.098 
0.1 

19.9
0.04 
2.6
1.24
2.23 
0.7 
0.11 
1.81

12.6 
39.0 .

NT 
9.0 

144.0
HI 
8.0 
NT 
NT 
NT 
9.9

SONPIIHS L0C8TI0N:
SaRn.lN6 DRIt: 
801 SROFIE RUNOIR:

. NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

BloclNnlcal Oxygtn Dmand lOODI 
ttKnlcal Oiigm Denand (COO) 
Specific CmductaBcelnnhes/« f29 Beg Cl 
Total CoUfem tacteria 
Total Olssolved Solids (TOSI 
Total Organic Carbon ITKI 
Total Organic Ralides 
pH-Tield 
pN-laboratorp



OTHER PARAMETERS:
0.004 inTotil nimolla ng/l m NT NT NT NT NT

NT

O o o ro
ro

SNNFUNt I 
SRNIUNC IMTI:

. BOl SRKIU NUnilR:

: NOT TESTED AS PART OP THIS STUDY. 
: NONE DETECTED.

IT-IWN 
0V2V90 
WIW

IT-IWB 
m/nm 
mm 
N01TOI

IM9-IB 
OTZnZBB

STSTSS
913T»

IT:1T-1B 
09/03/86 
sirnz

IT-H-IB 
nmm 
mm

ir-19-iB 
06Z19ZB7 
7i«30

IF-T9-18 
09ZZ9ZB7 
T»ZS8

ir-I»-18 
IMZZ9Z8B 
406«7 
906991

. w-lMB . ... 
0TZ19Z86 

600806 
.600793



PHYSICAL PROPERTIES:
RT n RTRT RT RT 10.0 11.0ntg. c RTTmporatart

INORGANIC PARAMETERS:ROHM AND HAAS SPECIFIC

30.0 30.0

INDICATOR PARAMETERS:

STUDY.

aiimiRS LOCRTIOR:
' 8mn.IHS DRTt:

■01 SRinti RonnR:

Rltrogn, Rnnaiila 
■airatf as SOO

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.

lT-IO-10 
03Zn/8B 
008800

RT 
HI 
RT

irTl»-18 
10/01Z88 
83281*

lT-19-18 
mum 

9302W

ir-i»-i8 
nntm 
*3*107

RT 
130.0 

3.23 
MT

o.ni
20.8

o o o ro
co

ng/I 
ng/l

IT-1*-18 
it/ovtr 
nuu

20.0
180.0 

RT
3.7

o.in 
27.0

irjw?... .. ir:i»-i801/U/89 osznzsf
?0SI03

IM*-18_. . 
08720/88 
820132

■3.0 
RT 
RT 
RT

o^h 
00.0

3.0
03.0

0.037 
U.O

0.703 
33.0

ng/I 
onhH 
Std.lto
Std.un

RT 
090.0 

3.23
MT

HI 
220.0 

3.11 
MT

183.0 
3.9 
MT

93.0 
HT 
MT 
HT

21.0
177.0 

0.93 
HT

1.30
03.0

Ownlcal 0»*g»n Denand (COD)
SgKinc CmdoctanceCiMhos/ai |23 Deg Cl 
gR-Fleld 
pR-Laborat«r*

IM9-18 . . 
08/08/8* 
918331



I:

I
PHYSICAL PROPERTIES:

13.» 10.0 HI HITcnpmtiir* fleg. e

VOLATILE ORGANICS;

BASE/NEUTRAL ORGANICS:
Usd-ttlyllwxyllphtlHlate ng/l 10.0 13.0 HI

ROHM AND HAAS SPECIFIC ORGANIC PARANETERS:
3.0

ROHH AND HAAS SPECIFIC INORGANIC PARAHETERS:

Oilgrolem
Rtthylne Oilorlite
Trldiloroetliene I1CII

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ng/X 
ng/l

LI-ZO-ZI 
mmm 

001707 
ooion

7 33 
8.0Z

17-Z0-Z3
<M/Z9/00 
006038
00003Z

11-70-73 
07ZZ9Z83 
313730
3137Z0

HI 
HI

HI
HI
HI
HI
RT
HI
HI
HI
HI
HI

II-Z0-Z3 
0fZO3Z8O 
617300 
OnZTO

HI 
1.63 
1Z.»

HI
HI

O O O

lirliM 
Boron 
Oilorido 
Fluoride 
Iron 
Hingutw 
Mtrnto as H 
Mtrogen, Rnwnia 
nwa|iliata< lotal as POO 
Potasslim 
Sodlun

Oil I craasa 
Surfactants IHBIISI

ngZl 
ng/l 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl ng/l 
ngZl 
ngZl

o.m 
HI 
HI 
HI
O.OfO 
0.03 
HI

ggzi 
ngZl 
ng/l

1.0 
0.00

sanPiiHt I 
. oamiiHS nil:

- HS SRRPIZ NffiSIR:

Z.3
7.b

1.7
0.3
1.1

0.031 
0.1 
6.3 
0.08 
O.ZO
0.1Z 
1.31

0.03Z 
0.10 

11.3
0.03 
0.Z8 
0.077
3.33

0.03
1.1 
Z.39



ROHR AND HAAS SPECIFIC INORGANIC PARANETERS: (CONT.>
31.933.6 31.3ngziSUfat* as 306

NETALS:

0.31m

8.66HT

0.03

INDICATOR PARAMETERS:

HT

OTHER PARANETERS:

IffIffngZl 0.033Total Plmollcs

: NOT TESTED AS PART OF THIS STUDT.NT 
— : NONE DETECTED.

LT-ZO-n 
mam 

601303 
601699

loz.e 
173.0 
179.0 
360.0 

Iff 
31.0
Iff 
3.6

0.003 HT

Lr-Z0-Z3 
06Zt9Z86 
606630 
606633

119.0 
Iff 
Iff

17-30-33 
09303306 

613306 
613396

3.09 
0.0008
0.006

O 
O 
O 
(V)

tn

ngZl 
ng/l 
ngZl 
ng/l 
ng/l 
ngZl 
ng/l 
ngZl 
ngZl 
ngZl

30.0
3.6

Iff 
Iff 
MT 
HT 
HT

■'HI.....
HT 
HT 
HT 
HT

lT-30-33 
anim 

313736 
313736

Iff 
MT 
3.6

ngZl 
ngZl 
wihos ozioon
ngZl 
ng/l 
ugZl 
Std.un

Iff 
0.017 
0.001 
MT 
0.003 
6.001
HT

Mlimlnin 
Hrstnlc 
Ca*dun 
Calclun 
Oradun 
LnO 
Ragntslon 
Rercurir 
StlMlun 
line

SORHIHO LOCMTIOH:
' OHIHURS ORTt: 

.OCR SRHIU MUROIR:

HT 
30.0 

311.0
MT 
HT 
HT
HT
3.3

999.0 
iff

Olodimlcal Oxygm Dmanil IRODI 
Ownical Oxygm Dcnand ICOOl 
S|wciric ConductancelunhasZoi |39 Deg Cl 
Total Collfarii Hacteria 
total Dissolved solids ITDSI 
Total Organic Carbon ITKI 
Total Organic Halides 
||R-Laboratory



PHYSICAL PROPERTIES:

n nTmperatiire deg. c NT

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

BASEZNEUTRAL ORGANICS:
Ol-n-liutyl|ihttialate HI Iff 3.0 I

s-niTflan-i-niran-i-iurffliom
I-PEHTMia.
nTMNvn»-nimN
Total iMtatlvoly Idmtined UolatllM

ngzi 
ng/l

01/31/83 
301883 
301880

HI 
RT 

11.0 
13.0

LF-101-16 
nmifa 
313133 
313113

(IT 
HI

LF-IOI-lt 
01/16/tt 
tmoi 
000883 .

Iff
Iff

itioi-io 
00/00/80 
011308

3 
3
3

o 
o 
o

CO

SMIFllHE I 
saimiK nit:
SOI SMiat HumiR:

Total Rylmes 
Icetono 
Bmzene 
R-Xylene

Beoiation For Raoiun 
BwUtlon far Radlun «0

ug/1 
ug/1 
og/1 
og/l

Iff 
RT

ng/l 
ug/1 
ug/1 
ug/1

3I.F 
RT 
30.0 
RT

8.0 
RT

Z3.0 
RT

301.0
1330.0

Z.O 
11.0

07.0
13.0
3Z.0
RT

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



TENTATIVELY IDENTIFIED SEHI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

1.0 
0.88

8RnnillC LOnilON: 
SRimiic ont:
Bcn SRnnt huibir:

OU I (r«BM 
Surfactants IRBSSi

ngzi 
ng/l

ir-101-18 
01Z31/89 

301889 
901880

lMOI-16 
07/n/89 
913739 
913719

Rl
HI

ir-ioi-io 
O1Z1OZO0 

800100 
800889

HI
HI

Lr-101-18

817318

HI
lii

O
O 
O ro
-*2

Hl 
in 
NT 
NT 
NT 

10.9 
NT

J 
J 
J 
J 
j 
J 
J 
J 
J 
J

J 
3 
J 
J
J

ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l

ng/l ug/1 «g/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ug/1 ng/l ug/1

Hl 
iiT 
NT 
NT 
NT 

31.4 
NT 
7.»

iarlun 
Norm 
Odorlih 
Iron 
HanganeseNitrogen, Ntmonia 
SodiunSulfate as S04

HlNT NT NT NT
17.1 NT 1.0

0.3170.4149.730.41.7894.181.198.0

71.0 11.0 180.0 
n.9 
n.i 31.0 11.0 11.0 11.0

19.0 31.0 io.o 88.0 18.0 87^0

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

II-RITHRFRtNORTI-PVRlDIHI 111 
i.i-nniiHn.*BiRiiHi
1- RITHVL-BlNIINISIILFONVL CHlORIOl (II
2- (l-ll*ainOXVITHOXyilIKOiyi-ETR8NOl (II 
4,3D1BVBR01,4.91RlHI1HyL1H11TR8188aR0lE( 
4-(l.l,3.3-1ETIHinETHyiBUiyU-PHimi 
N-BUiyL-4-H11HyL-BIHnNSUlT(M8RI0I (II 
H-l3anEXyL-B(M18IMRIDI (II
Ikiknoun 
Ikiknoun 
Ihkttoiin 
Uhknoiin 
IMmoun 
Uhknoiin 
unknown 
Ikiknoun 
Total Tantatiuely Ident. Scni-Oolatilts



(:

- ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS: (CONT.)

HInq/1 1.0 KT HISHinnes as S

METALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
HIngZI 0.02 HI HITotal nmollcs

NT : NOT TESTED AS PART OF THIS STUDT.

Lr-101-16 
01/31/SS 
301883 
301880

LF-IOI-U 
0T/2TZ83 
313733 
313723

HI 
133.0 

1207.0
HI 
HI 
HI 
8.2

HI
HI
HI

ir-101-16 
01/10/84 
600709 
600883

HI
HI 
HI

17:101-16 
00/00/86 
617308

HI
HI
HI

o o o ro
CD

Oranlin
Load
line

HI 
101.0 

1600.0 
810.0

HI 
HI 
6.6

ng/1 
ng/l 
onhos 
ng/I 
ng/I 
og/l 
Std.UR

ng/l 
ng/l 
ng/l

0.004
0.002
0.08

20.7 
101.0 

1320.0
HI

32.8 
173.6

6.0

HI 
130.0 
002.0 

s ■ 
HI 
6.3

sanniHS
SOmiHS 0611:

.. 801 sonpiE HunsR:

llotlianlcal Oiygm Oenand (BOD)
Oienlcal Oiygen Dmand (0)0)
Specific Cwductancelunhos/n |23 Oeg C) 
Total Olssolved Solids (TOS)
Total Organic Carton (TK) 
Total Organic Halides 
pR-Latoratory



PHYSICAL PROPERTIES:
deg- c 1I.Z KT IffTinperatare

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
».O

26.0

BASE/NEUTRAL ORGANICS:

J
NT

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS

SMirilK LOCUTION: 
SRHniNB ONTI:

. ■ on SMini NUNRR:

Imzene 
ChlerobcozMe

t,2-ndilorolienzfne 
I.I'-UddorobeAzldlne

no<l ng/l

ogZl 
ogZl

ogZl 
ugZl

lT-IOT-00 
olzsizao 
301086 
301881

NT
NT

NT
NT

TOT.O 
712.0

3.0
60.0

3 
4 
J 
J
J 
j 
J 
J

o 
o 
o 
ro
co

Bevlatlsn Tar Radliin 
Itvlnlm for Radlm 226

17-101-63 
mZ06Z86 
617310

17-101-63 
07ZZOZ83 
313736 
313726

UgZl 
ogZl 
agZl 
«gZl 
ugZl 
ogZl 
ogZl 
ogZl 
ugZl

2,S-CVClOHnDIINI-1.6-inONt III
Ikknoun
Uhknwn
Uhknain
ORknoun
Itoknoiin
Ihknoun
URknoun
Total Tenutlvely Ident. Seni-Oelatlles

V.9 
0.0 
7.0 
6.0 

23.0 
ro 
6.0 

16.0 
01.0

NT : NOT TESTED AS PART OF THIS STUDY. 
“ : NONE DETECTED.
4 : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



PHYSICAL PROPERTIES:

NTNTIT.Z*g. eTwiperatgr*

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
».O

2(.O

BASEZNEUTRAL ORGANICS:

J
NT

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS

Bcvlatlon Ter Radian 
Bevlatlon Ter Radian R(

■mzena 
CMerobwzme

bZ'Dldilombeniene 
3,3'-Dldder«im»ldlne

nR/l 
ng/1

agzi 
og/l

ogZl 
ug/l

ir-ioi-es 
01/31/B9 
301886 
301881

NT
NT

lT-101-e3 
0T/»Z83 
313T36 
313716

HI
HI

IT-IOI-W 
ofzoezM 

617300

107.0
713.0

J 
3 
J 
J 
J 
3 
3 
3

o o o 
JU cn o

ugZl 
■gZl 
ogZl 
ugZl 
ugZl 
agZI 
ogZl 
agzi 
agZl

3.0 
00.0

V.O 
8.0 
7.0 
6.0 
23.0 
8.0 
6.0 
10.0 
00.0

SORHIHO LO^^:

soaniNB nil:
Btn soinu NunoiR:

3.3-CVa0NER0IENI-I,0-DI0NI (II 
ttikaaun 
Ikknoun 
Ikiknoun 
Uhkneun 
Uhkneifli 
Ikknoun 
Ikknoun
Total Tentttluely Mont. Senl-Oolatllos

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAHETERS:

NETALS:

INDICATOR PARAMETERS:

11.4

1

NT : NOT TESTED AS PART OF THIS STUDY.

anmiic Loaiini:
nimiK nil: 
101 nmu RumiR:

RT 
n

ni I CTNie
Snrractants (RMSI

11-101-49 
01/31/89 
901000 
901081

lF-181-48 
nmtn 

913130 
913110

RT
HI

RrsMlc 
Oronlun 
iMd

ngn 
ng/1

ng/1 
ng/I 
iig/1 
ng/I 
ng/1 
ng/l 
ng/1 
ng/1 
ng/1

ng/1

tigll

t.t 
n.n

0.019
0.004
0.003

RT
RT
HI

1449.0 
RT 
HT 
KT 
T.3

RT
RT
HT

ir-101-49 
04/04/00 

017344

Barlin 
Boron 
oaerltfa 
Iron 
RanganoM 
Mtrogen, Iknonla 
Sodlon 
Snlfatt ai S04 
Suiriiies as S

ng/1 
ng/1 
mhos 
ng/1 
ng/1 
ug/1 
Std.Un

RT 

5;! 
948.0

HT 
HT 
7.1

HT 
HI 
HT 
HI 
RT 

19.0 
RT 

00.4 
HI

0.087 
0.18 

113.0
3.34
1.98

34.4 
n3.o
44.0 
1.0

HT 
HT 
HT 
n 
HT 

31.4 
HT.

34.7 
HI

! o
§

I
tn

■

RT 
. M.0 . _____ n.9
1280.0 

HT 
31.8 

232.4 
7.4

UodKnlcal Oaygen Denand lOODI
Oimlcal Oaygen Benand (COD)
Sgocinc Conitactanc»(onhH/m 129 Deg Cl 
Total Dissolved Solids (TDSI
Total Organic Carton ITKI 
Total Organic Halides 
gR-Laboratory



I:f.

!
I

OTHER PARAMETERS:

RTTotal PhonoIlM ng/X 0.01 NT

NT : NOT TESTED AS PART OF THIS STUDY.

IT-IOI-OS 
01/31/09 
301000 
301001

Lr-101-03 
0T/n/e3 
313730 
313710

17-101-03
OO/OO/M 
017300

sooniNC I 
OORPLIHC ORIE:
Bta SflOPlE NUnOER;

o 
hO



sflnni»: nr or oirzoz

PHYSICAL PROPERTIES:

13.0 O.» 13.0 NT NT NT NT NTTdiptratiir* deg- c NT

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
ZSO.O n.9 «.1 M.I 006.0 33.0so.z NT

NT NT
I

J J

ACID EXTRACTABLE ORGANICS:!

30.0

I

3 
J

SOmilNt LOCRTION:
sonniNS nil: 
101 SRINU NUniR:

iNlttlm Tv Ridtun 
OwUtlM for Ritflnn 126

2,0-Dlmttiyl|ihenel 
Plwnol

ngZl 
ug/1

Lr-IO2-13 
mum 
wtm

NT 
NT

IT-IOT-IS 
mum 
vam 
3onn

30.0
si.o

NT 
NT

11-102-13 
OT/03Z03 
312223 
312220

NT 
NT

NT
NT

NT
NT

LT-102-13 
10/20/03 
310200 
310202

NT
NT

NT 
NT

lT-102-13 
01/10/06 
600203 
600232

NT
NT

NT
NT

ir-102-13 
00/10/06 
602120

NT
NT

NT
NT

lF-102-13 
mm/M 
612202

lT-102-13 
00/02/06 
612200

Total lylmts 
1.1,1-TrlcMeroatliano 
1,2-Mcliloroethane 
Rcetono 
■mitno 
tUorobmzone 
IthrlbMime 
H.P-lglm» 
B-Irlent 
O.P-l21(no 
0-Xylna 
Tolumo

ng/I 
ng/l

tr-102-13 
10/20/03 
310200

.. 310203 
nr or 310200

og/l 
ng/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l

0.3
2.1 
NT

20.6
23.6 

NT 
3.2

NT
1.1
6.3

!

NT 
30.0

100.0
000.0

NT
220.0

...a?...?. ...
NT

000.0

23.0 
NT 

100.0

66.0
00.0

.. n. .
1.2 
2.0 
1.0 
NT 
NT. s -

NT 
33.0 
30.0

NT 
0.1

0.3
1.3
0.1

NT 
03.0 
33.0 

NT 
1.3

1.0 
NT 

03.3 
23.3 
66.2 

NT 
NT 
NT 
in 

30.0

118.0 
1.0 
1.1 
NT 

22.0 
30.2 
28.2 
30.2 

NT 
.HT.. . 
38.3 

182.0

00.0
2800.0

NT
NT

......... n
NT NT

OI.O

O 
O , o
CJ1
CO

2.2 J 
6.0

NT : NOT TESTED AS PART OP THIS STUDY.
— : NONE DETECTED. J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



I;

ampit ID: nr or entn

BASEZNEUTRAL ORGANICS:
10.0 n.7

20.0 NT NT . NT NT n.9 60.0
TT.O

J98.0 ii.b iT.b 19.0M.O «o.e 98.0 33.0

TENTATIVELY IDENTIFIED SENi-VOLATILE ORGANICS

1194.0

!

SRimiNCSOHFIINS DOTt: . KN sonni HUOBIR:
lT-102-10 
01/26/90 
002989

ir-102-19 
02/06/89 
902294 
902291

12-102-19 
07/01/89 
912279 
912270

12-102-19 
10/24/89 
919298 
919293 

nr 02 919299

12-102-19 
10/24/09 
919299 
919292

12-102-19 
01/14/86 
600743 
600732

60.8 
NT

12-102-13 
04/18/86 
607174

12-102-19 
- 09/02/86 

617202

J 
J 
J 
J 
3 
J 
3 
3
3 
3

12-102-13 09/02/86 
617204

3 
3 
3
3 
3
3 
3 
3
3

3 
3
3 
3
3 
3
3

o 
o 
o
QI

1.2- 81912-011  OmiTHOXTI-tlHRK
1.2- DINIIHVl-KNZENI
1- ET»HVL-3-HHRVlENE-CfaOKNTEffi (II 
T-EIH91-3-RETH91-RENEIRE
2.3- nCRLORO-BINZIIUniNE
2- BUT0XT-. raOSPHRTE 13:11 ETHRNOL 111 
4-(2,2,3.3-TETRRRETHnBUT9LI-raENIX. 
ETNVL-BER2ENE 
N.N-DIHETHVL-BERZENEflETHRNRRINE m 
IRiknwn
Unknaun 
Ikknoun 
Ikknoutt 
IMoiaun 
(hknoun 
IhkiKHn 
Unknaun 
Uhloioun 
Total Tontatlvelr Irfent. Seni-Oolatiles

ug/I uj/l og/l ag/l og/l og/l og/l

10.9 
NT 

17.6

21.0 
29.0 
19.0
67.0
27.0 
20.0 
46.0
7.9 

190.0 
1670.0

1,2-Dlchlorobmteao 
b4-Didilorobmzene 
4-Clileroinlline 
HmthylphthaliM 
FloorantlMO 
(kiNitliilno 
bli(2-ailoroetlvl)4tlMr

og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
ogn 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l

11.0 
8.0 

780.0 
14.0 
20.0 
19.0 
19.0 
VI.9 
43.0 
31.0 

140.0

3.4
29.0

38.0
28.0

190.0
12.0
14.0
16.0

930.0

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



wor M7ZKSRUPIE 10:

PESTICIDES. PCB'S AND HERBICIDES:

0.4

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHH AND HAAS SPECIFIC INORGANIC PARAHETERS:

METALS:

0.313I

I

I

I

i

SOOniK LOCRIIOH:
SOOniNC ORTE: 
101 SOOFIE miORR:

OU I OTNse 
Surfactants lOmsi

ng/l 
ng/l

Lr-ioz*io 
03/20/00 
007000

HT
MT

NT
NT

NT
NT
NT
NT
NT
NT

17-102-10 
02/00/83 
002204 oonoi

0.0
2.8

HT 
NT 
0.002
NT 
0.007

17-102-10 . 
07/03/09 
012279 
01200

0.40
0.00
47.4

NT
NT

NT . 
0.000

LT-102-13 
10/24/83 oinoo 
313233 

our 07 313233

HT
HT

HT
HT

NT
NT
NT
NT
HT
HT

17-1O2-1_3 
10/24/83 
313233 
913232

HT
HT

HT
HT

NT
NT

HT
NT

17-102-13 
04/10/n 
007174

NT 
NT 
NT 
NT 
HT 
NT 
NT 

128.0
NT 
NT 

13.3
HT

HI
NT

NT 
NT 
NT 
HT 
HT 
NT

17-102-13 
03/02/00 

017202

10.4 
0.201 
HT 

34.0 
9.81

14.7 
11.8

NT

0.2
0.3

NT
NT

17-102-13 
03/02/80 
017204

10.4 
0.234 
NT 

48.8 
9.81

13.9 
12.4

NT

HT
HT

0.331
0.003

0.089
NT
NT

O 
O 
O 
ro tn 
tn

OliMlnan 
Nntimnf 
Nrsanic 
CaMon 
Caldim 
Orenlwi

ug/1 
ug/l

HT 
HT 
NT 
NT 
HT 
NT

HT
HT

NT
NT
NT

03.7

- S..
11.7 

HT

NT 
NT 
HT 
HT 
NT 
HT

HT 
HT

I

Rltfrln 
Caima-BNC ILlnibnal

Barinn
Borm
CUerlOa
Cfanlda
Irm
Nangantse
Mtrata as H
Ktregm, Rnnmia
Potassion
Bodlnn
Solfato as S04
SulfldM as 8

ng/l 
ng/I 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

NT 
NT 
HT 
HT 
HT 
HT 
HT 
29.72 

..NT
HT 

17.4
HT

HT
NT

- s -■
HT
HT
HT

23.0

17.4
NT

17-102-13 
01/14/M 

000743 
000732

0.0003
10.9
0.003

10.9 
0.004

ng/l 
ng/l 
ng/l n^l 
ng/l 
ng/l

NT 
HT 
NT
HT 
HT 
NT
HT
19.7
HI 
HT
24.8
HT

12.2 
0.38 
0.90
92.7 n..
19.1
11.9

3.0
2.00

0.290 
0.47 

129.0
0.02 

30.1
1.07 
0.71 

180.0
HT 
47.2 
24.3
2.0

0.03
NT
NT

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



I:

SMPLt ID: nr or oirroz

!
METALS: (CONT.I

INDICATOR PARAMETERS:

OTHER PARAMETERS:
Teul Mimollcs ng/l RT 0.13 O.« NT NT NT NT NT NT

iMtf 
lligRtsliin 
Unc

lF-IOZ-13 
nnun 
mm

NT
NT
NT

LT-IOZ-IS 
m/wn 

30ZZ90 
30H9I

ir-ioz-13 
mnvn 
wm 
yitm

9.m 
NT 
O.M

Lr-I0Z-I3 
ibzZVBS 
STfZTD 
stom 

HUP or 310200

NT
NT
NT

ir-102-13 
10/20/83 
310200 
310202

. ir-102-13 01/10Z86 
000743 
000732

RT
NT 
NT

NT
NT
NT

ir-102-13 
00/02/00 
017202

Lr-102-13 
mmnt 
017204

NT 
n.9 

432.0 
134.0

NT 
NT 
NT 
0.0

0.002 
4.07

O 
O 
O 
JV) 
cn 
05

s*nn.iNS I 
s«nn.iNC u,.^.
sen sNnn.E runber:

ng/l 
ng/l 
onhos 
ng/l 
ng/l 
ug/1 
Std.Uh 
Std.UR

NT 
0.03

NT 
140.0 
713.0
NT 
NT 
NT
NT 
i.Z

NT
NT
NT

NT 
NT 
NT 
NT 
0.0

17-102-13 . 
04/18/00 
007174

NT 
78.0 

483.0 
144.0
NT 
NT 
NT 
0.0

ng/l 
ng/l 
ng/l

43.1 
231.0 
2230.0

NT 
33.0 

1340.0
NT 
0.7

NT 
NT 

230.0
NT 
NT 
NT 
7.10 
0.40

31.0 
137.0 nb.b
NT 
30.0 
734.0

NT 
7.1

NT n.o 
299.0
NT 
NT 
NT 
NT 
0.72

0.002
4.14

Dlochcnlul Oxygtn Dmand (1001 
Oimlcal Oxygen Dmand (COD) 
igcclflc Cmdiictance(anhM/ai f23 Deg Cl 
Total Dlssoloed Solids (TDSI 
Total organic Carton ITOCI 
Total Organic Halides 
(iH-Fleld 
(M-latoratory

NT
... ?

NT : NOT. TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

NT. J’:?. . =290.0 1080.0
NT 
NT Hi 
NT 
0.8



i

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
,«8.0 983.0 m HI HI

1

8.3
n

HI

NT KT NT

290.0

00.0

I
106.0

NT NT NT

1989.0 NT NT

i
i

1.3
2.0

LT-102-13 
03/21/89 
908106

ONlotlm fer KiMin 
ONiatlM fer Riillan 226

ng/1
ng/1

lT-102-19 
09/02/86 
617211

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

LT-102-13 
09/02/86 
617213

BITOT 611711

66.0
80.0

NT 
NT 
NT 
NT 
NT 
NT 
NT 
HI 
NT 
KT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
HI 
NT 
HI 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT

192.0
93.0

1070.0

03/29/87 
707328

NT
NT

NT
NT

09/29/87 
723279

81.0
110.0
182.0
236.0

NT 
236.0 
999.0

NT 
NT

NT
NT

Lr-102-I9 
10/03/80 
832880

NT
NT HI 

NT

O O O

3N117L1NB LOCRIION: 
S8NIUNC mil: 
KN SRinU KUrniN:
8I1I1IU ID:

ng/1 
og/1 
ug/1 
ng/l 
ng/l 
ng/l 
ng/l 
ug/1 
ng/l 
ug/1 
ng/1 
ng/1 
ng/1

ng/l 
ng/1 
ug/1 
ng/1 
ug/1 
ng/1 
ng/1 
ng/1 
ng/1 
ug/1

10.8 
NT

«T ........
HI

1300.0 
380.0 
19.0

KT

6.0
2.6
8.9

Total Nglmos 
1.1,1-Trlchlorootliano
1.1.2.2- Tetractiloroetliane
1.1.2- TrlcMeroetliane
1.2- DlclilorocthBno 
Oniea* 
ailoroDeozne 
OlbrenocKloronethane 
IthylbMizne 
H-Xyleno 
0.P-N91eno 
Telumo
Total Oolatlle Organics

808690

NT 
-Ji 
39.2 
103.0
NT 

893.0 
. . .mNT 
290.0 

2337.0

27.0 
NT 

983.0 
219.0

8.8
9.0
0.3
2.0

28.8

80.0
2880.0

NT
NT 
NT 

___NT__
NT
NT 
NT 
NT 
NT -s.
NT 
HI

IMK-n .......  .IE:>O2-13
winm 

718239

LT-102-13 LT-102-13
12/30/86 
6n688

NT 
__ . .....

1.6
38.8

127.0 
NT 

828.0 
...  «?•»..

778.0
2968.0

ACID EXTRACTABLE ORGANICS: 
: C? t I

2,8.»-Trlchl(rogtimol
2.8- BcMoroph*nol (.
2.8- Oliiatlylplienol. ( ? i 
2-ailoretilimol ' 
8,6-01nltr(i-2-Mth91|ihMel 
8-adern-3-natliyl|iiienol 
8-Hltrophen«l
O,H.P CtkoI (Total cresols) 
Tlitnol
Total Ncid Istractables

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



BASE/NEUTRAL ORGANICS:
1.4w.e

29.0
...... .

HT
.?®-.® .

NTNT

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

41.0

INDICATOR PARAMETERS:

Mtrogm, Nmanla 
ftdht* u 904

ng/1 
ng/1

lF-102-19 
mmm 
(17211

NT 
NT 
NT 
NT 
HT 
NT 
NT 
NT 
HT 
HI 
HT 
HT 
HT

lT-102-19 
n/a/n 
(17213 

on* or (17211

40.0
12.4

NT 
NT 
HT 
HT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
HT 
NT

ir-102-19 
12/30/96 
(27(04

29.0
92.0

ir-102-13 
03/29/07 

707320

IfO.O 
2111.0 

HT 
HT 
(.9

140.0
K.O

9.0ii.6
13.0
04.0

17-102-19 0(/19/07 
714239

HT
HT

HT 
HI 
HI 
NT
HT

17-102-19 00/29/07 
723270

230.0 
1200.0 

HT 
HT 
7.1

29.0 
(43.0

132.0 
97.0

108.0 
26.0

17-102-19 03/28/00 
008(90

1.70
39.0

NT
HI
NT
NT

17-102-19 10/03/88 
832040

11.0
21.0

48.0 
HI 
HT 
NT 
HI

17-102-19 
03/21/80 
000100

O 
o 
o 
ro 
cn 
CD

1.3-01 chloroOnime 
(-CMoreiilitnyl-plinylfther 
Nmzolalintiractnt 
Inzotkinnorantiwne 
Bl-n-btttyliOKhalato 
BUiMi la. hlantiracmc 
Hnadilorolintadlna 
Htiadilorofthine 
H-MtrosodlMtliylanlna 
Mtrobmnne 
Usl2-tliloroethyliatlwr 
Uf<2-IthyUiMyll|ihthalatt 
Total Base/Nnitral Organics

SOHFllHt 1........ .1:
8onn.m ooii: 
101 SOmE HUHBIN: 
sonni ID:

ng/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1

V.9 
492.0 
194.0
NT 
t.t

ng/l 
unhos 
ng/l std.un 
Std.Un

n.9 
4KI.0 
144.0

NT 
(.(

94.0
11.8

24.0
217.0 

NT 
HT 
(.1

71.0
214.0

27.0 
119.0 

NT 
9.29
NT

94.0 
NT

OiMilcal Oiygn Denand (COD)
SHedfie Conductance lunhos/cn |29 Deg Cl 
Total Dissolved Solids (TOS) 
pH-Tleld 
gH-Laboratory

HT 
NT 
NT

HT
HI in
NT

. S--- i«.6
NT 
HT

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:

deg. e fzzszm 10.0Toftratare

VOLATILE ORGANICS;

ACID EXTRACTABLE ORGANICS:
Pditachlorofihfnol ugzi

BASEZNEUTRAL ORGANICS:

J

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:
Mtrogm, Rnmmla 
Sulfate as SO*

oaerobenzcne 
ItliylbMiem 
l-Xylene 
0-Xylene 
P-Xylene

g-Odoreanlllne 
UsII-CMaroethfllether

ngZl 
.ng/1

ogzi ug/1 ug/1 ugZl

ugZl ugZl

ir-iw-io 
oszzozm 
noitr

8.10 
9.0

lf-10I-15 
vtmm 
930IU 

Blip Of 930107

10.8
3.0

NT
NT

saoniiB Loniion:
SanPlINE DRTX: 
m SRBPLI RUmiR:
SROPU 10:

10.0 
7.0

o o 
! O ro cn 

co

3.1 
OX 
3.3 

ugZl S» 0-XTL

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

7.0 J

3.0 J



I:

INDICATOR PARAMETERS:

110.0
9.11

SpKinc CmitaRMnliMtwsZai |n Deg C) 
OB-rieM

LF-10I-19 
m/am 
nma

ir-ioi-i9 
nmm 
930109 

BUPOr 930167

120.0
9.11

O o o ro o 
<=>

SRRniNC I 
SRRPiniC bill:

■ , Boi ainnt nfflRR:
' SmPU ID:

otihes
Std.Un



smni 10: DV OF 312171 OOP or 317776 mr or onizo

PHYSICAL PROPERTIES:

deg. e 11.7 11.1 11.3 in HT NTTdiperaturc HT RT HT

RADIOACTIVITY PARAF1ETERS:

VOLATILE ORGANICS:

19.3 11.0 3.0
10.0

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
10

BASe/NEUTRAL ORGANICS:

37.0
11.0

13.0

HI
HT

9.0
6.0
3.0

OwlMlm for Ruttan 
Dwiatloa tor Ratflun m

HT
HT

ir-102-93 
09/02/86 

617226

SRHPIIIB LOCHTIOH:
SHimiHS OHIi: 
HOI SRimi HUHBIR:

OileroOnnme 
Rttliylena Oaorlito

niHn-siiHRi
Total Imtatlvoly ItfmtHlod VolatllM

1,2-OiaaorolMnxne 
UilZ-Chloreothyliothtr 
UsIZ-Ithylhoxylliilithalate

ng/1 
ng/1

og/l 
og/1

ir-102-93 
02/06/83 
302293 
302292

RT
RT

lF-102-93 
n/tam 

312271

HI
HT

HT
RT

lF-102-93 
mmm 
312276

RT
HT 
HT

HT
HT

17-102-93 
07/01/83 
312277

RT
HT
HT

HI
HT

17-102-93 
01/01/83 
32293

RT
HT
HT

HT
RT

L7-102-93 
01/19/86 
600799 
600733

HT
HT

218.0
830.0

11.0
11.0

3.0
9.0

L7-102-93 
09/02/86 

617227

102.0
783.0

1
J 
J

17-102-93 
07/03/83 

312272

HT
HT

o o o ro cn 
b-*

og/l 
ug/1

og/I
og/l

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



I:

nr or oinrt DU* or oizzreOROnt ID: nr or tirzzo

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

NT

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

Rrsmlc 
Oroniun 
zinc

sonniNC I 
BRnPLinC ORTI:
EOI SRRFLE RUIBIR:

Z.O-CVaOHlRDlIIIZ-bR-DlOHt III 
Z-IZ-IZ'IUTOXVlTHmVIZTHOIlVI-ITRRmi III 
O,9DlHVDI»1,R,ninnZTHniHniRRZRDOIIOLII 
ttikRMn 
Total Tntatlvtly Idmt. Sml-OolatllK

OU I cruM 
Sarfictanti (DIRSI

ng/l 
ng/l

ngzi 
ng/l 
ngZl

ir-10Z-R3 
mnua

OOZZTZ

o.ore 
o.»

1IM.0
8.W 
i.n

ir-ioz-Rj 
orzoizes 
sizzn

0.100
0.042

100.0 
lo.r 
3.27 
0.94

41.9
234.0 
39.0

NT 
0.46

0.016
0.004
0.03

Lr-10Z-49 
0rZ03Z09 
912272

ir-102-49 
07Z0IZ89 
912276

NT
NT
NT

ir-102-43 . 
n/vs/n 
31Z277

NT
NT
NT

ir-102-49 
olzoizn 
9ZZ99

NT 
NT

in
NT
NT

ir-102-49 0IZ14Z86 
600744 
600733

HI
NT
NT

NT
NT

Lr-102-43 
mmm 
itmt

NT
NT

nr
NT
NT

.7-102-43 
09Z02Z86

NT 
NT 
NT 
NT 
NT 
NT 
30.0 
NT 

31.2 
NT

NT
NT
NT

NT 
NT

J 
J 
3 
3

o o o ro 
03 ro

ugzi 
ug/l agZl 
ngZl 
ugZl

43.2
190.0
37.9
1.0

0.008
0.003

NT 
NT 
NT 
NT 
NT 
NT 
49.3 
NT 
29.2 
NT

Dirlun 
Boroa 
Qilcrlilt 
Iron 
llanginKO 
Nitrate as N 
Mtrogm, Rnmmla 
Sodlun 
Sulfate as SD4 
Sulfides as S

■ ■4.0 ■

NT

NT 
NT 
NT 
NT 
NT 
NT 

’ Nt 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 

30.2 
NT 

41.9 
NT

ngZl 
ngZl 
ngZl 
ngZl 
n^l 
ngZl 
nqll 
nan 
i^n 
ngZl

0.014
0.002

in 
0.63

2.0
1.18

36.0 
44.0 
19.0
7.0 

102.0

iii
NT

‘‘-Nl
NT

...W .
NT
NT 
NT 
NT

ill 
0.038 

101.0 
11.0
2.9 
0.93 

42.3 
193.0
39.9

NT, 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



I

Dur or 3im» our or tirzzoDOT or aizzrimnu io:

INDICATOR PARAHETERS:

OTHER PARAMETERS:
i in m NT NT NT NTng/1 O.K 0.13 0.11Totil nwnollcs

: NOT TESTED AS PART OF THIS STUDT.NT

I

i

!

SOmtlHS LOCOTION:
SMIIUNE mil: 
KN sonnt NUrniN:

IT-IOZ-W 
mwfa 
oozno 
90ZZTZ

ir-ioz-w 
nin/n 

31 mi

lT-IW-03 
mimna 
vitzn

0.0 
38.0 

1303.0
NT 

00.0
NT 
T.3

lT-101-03 
mniffa 
3imo

lT-IK-03 
mmm 
iJtaj

NT 
NT 
NT 
NT 
NT 

31T.0
NT

tr-ioz-03 
01/01/03 
3ZZ03

NT 
NT 
NT 
NT 
NT 
NT 
NT

lT-IOZ-03 
01/10/80 

OOOTOO 
605733

ir-10I-03 
in/0V80 
mm

Lr-IOZ-03 
mtmn 
nmt

i 
i

3.0 
00.0 

2013.0
NT 

00.0
NT 
7.3

NT 
NT 
NT 
NT 
NT 

272.0
NT

NT 
78.0 

1070.0 
028.0

NT 
NT 
0.8

iq/l 
ng/l 
onhM 
ng/1 
ng/1 
ng/l 
Std.un

10.2 
09.0 

1320.0
NT 

31.0 
230.0

7.1

NT 
31.0 

902.0
NT 
NT 
NT
7.1

NT 
99.0 

1030.0 
309.0

NT 
NT 
0.9

HodwnleBl Oiygm Dmand IBODI 
Ownlul Oiygm Dmand (COD) 
DpcdTlc Cmductancelwdios/n |23 D»g Cl 
Total Misdlvod Solids (IDS! 
Total organic Carton (TOC) 
Total Organic Halides 
pR-Laboratory

o
O

03
CO



VOLATILE ORGANICS:

BASE/NEUTRAL ORGANICS:
t.I-DldilorobeniMt BJ/l 8.1

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:i

INDICATOR PARAMETERS:

OiMilcal Oiygn Dmand (COOl ngZl 81.0

Oilarobcum 
Total Oolatlle Organics

RltrooM, Rmonla 
Salfate as SOO

ogzi 
og/l

lF-101-03 
03/18/08

10.7
31.0

o.z
O.I

O 
O 
O 
ro 
C75

S8nM.lHt I 
snnmnc osit:
BO SfliirU iSiBSIR:

ng/l 
non



BUT or oormSHont id:

PHYSICAL PROPERTIES:
n.o n.r 13.6 NT NT NT0(0. C 13.0 NT NTTmiieraturt

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:

NT NTI J
.MO...

NT NT
J

. HI.... .... W
1.1

ACID EXTRACTABLE ORGANICS:
I NT NT NT NT 13.0 JogZl1,6-Dltwtnylpfwnol

1
!

I
i

SOnniNC LOCRTION: 
anmiNS non: 
RH SRHnt NUHRN:

Owlatlon for RmHim
Owlatlm for RaMun IK

ng/l 
ng/1

LF-103-Z9 
n/nin 
wmo

NT
NT

ir-103-n 
O3/KZfO 
ooTon

NT
NT

NT
NT

11:103-23 
0IZ03ZS3 
3in7> 
31 ms

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT 
NT

NT 
33.2

NT
NT

Lf-103-Z3 
nZOB/86 

61 TOOT

I
I

Total Xylinn 
Ncatona 
Imimo 
aaerobnitno 
Ithylbnina 
R.P-Xyltne 
B-Xylane 
flatlylmt OdgrlNt 
O.P-Xylme 
O-Xylena 
leluMt 
IrlddoroethMt ITRI

ogZI 
ugZl 
ugZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
0^1 
ogZl

IF-10S-I3 
oizoazNS 
301X36 
301X33

IF-1OS:X3 
01Z16Z06 

60083F 
600001

IF-101-X3
IHZT8ZS6 
607173

i
I

NT 
NT 
NT
M ...NT
NT
NT
NT
NT
NT 
NT
NT

X02.0 
723:0

3.3 
NT 
T.I

. .. «■« _ .

6.0 
NT
3.3 

33.3
7.3 
NT 
NT

60.3 
NT 
7.3 

63.3 
33.0
6.6 
NT

33.1 
NT
3.6

17.8
8.6 
NT
7.6
83.3 
NT

3000.0 
160.0 
63.0 
83.0 
600.0
NT 
NT 
36.0
NT 
NT 

330.0

33.6 
NT 
3.3

X6.7 
3.3 
NT
3.3
1.3 

83.3
NT

OO
i. O
03tP.

IM03-X3 .......... IF-103-X3
10ZX3Z8S 01Z01Z83
313333 3XX36
313308

NY : NOY YESTED AS PART OF THIS STUDY. 
“ : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



DUr or 007990arnPLE ID:

BASeZNEUTRAL ORGANICS:

16.E 7.0 J

197.0 itr HTHT2«.O

29.6 46.024.0 97.0 33.023.0

TENTATIVELY IDENTIFIED SEHI-VOLATILE ORGANICS

lF-101-29 
03726/90 
007990

17-103-29 
03/26/90 
007991

17-103-29 
02/06/09 
902290 
902293

L7-I03-29 
07/03/89 
912278 
912273

17-103-23 
10/29/89 
9193^ 
919388

17:101-23 
oi/01/83
32296

17-103-23 
01/16/86 
60l»97 
600882

17-103-23 
04/18/86 

607173

.7-103-23 
09/08/86 
617609

3 
3

88871188 I 
88871288 8812:
sen 888711 1981818:

1.2- DlcliIorolwinmt
1.3- DldiIarolNnzmt 
I.O-Uddorolimzene 
O-OderoonUlno
H-n-ectylphttalato 
hphthalcn* 
Uid-Odoreothrllotlwr 
Us(2-Eth71hex7l)|ihthalat6

30.6 
1400.0

in 
62.0

700.6
6.0

11.0
200.0

3 
3 
3
3 
3 
3
3 
3 
3
3 
3 
3
3 
3
3 
3
3 
3
3

o 
o 

I o 
’ ro 

03

UiH og/l og/l og/l ' og/l og/l ug/1

HI

HI HI HI HI HI HI HI HI

og/l ug/1 ug/1 og/l og/l og/l og/l og/l og/l og/l og/l og/l ug/1 ug/1 og/l og/l og/l og/l og/l ug/1

64.0 960.0 610.0 940.0 400.0 110.072.0 130.0
39.0 

600.0 
110.0 
940.0
77.0 

120.0
79.0 
84.0 
40.0 
n.n 

100.0 
9127.0

1,2,4-IR18EIHVL-BEnZEHE
1.2- BIS(2-aiL0R0EIfl0X7)-EIH8RE
1.2- DlHEIHVL-eEH»HE
1.3- in8EIHn.-BEHnHE 
I.O-nnEIHIL-.IRORS-CVaOOCTOHE (It
I,7,7IR1HEIHVLBICTCLO[2.2.118EPI8H2OHI<I
2.3- DiaiU8(0-BIHIEH8HIHI
2- nEIHn-1.3-CVa0PEHI8HIDI0HI (II
3- (1.1 -miHntmu-thihoi
4- (2.2.3.3-IEIR8niIHnB(nni-PRIH0l 
DlBUIOXr-HEIHOHOl (It
EIHVl-UHHHE
HOL.(881 SUL7UR (II
H.HBlS(18EILEniDia<l0m DERIV.OEHZOnillE 
Unknoun
Ihknoun
Ikknsiin
Uhknnin
Uhknuiin 
lotal Imtativelg Iiient. Sml-Uolatiles

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



air or oormi sonpu 10:

ROHN AND HAAS SPECIFIC ORGANIC PARAMETERS:

I

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

1

METALS-

!.

9.n
. !

INDICATOR PARAMETERS:
I

• !

SRRn.lKB LOCUTION:
ann.iffi an:
on MRPII RURKR:

Oil I ernn 
Snrfactuits IIIMSI

ir-ioi-a 
mnu90 
mno

NT 
NT 

zoe.o
NT 
NT 
NT

NT
NT

NT 
NT 
HI 
NT

NT 
NT

MOO
NT 
NT 
HI

NT
HI

NT 
NT 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI

10.1 
no 

1300.0 
NT

31.0 
130.0

0.036
0.007

07Z01Z03
913370 
913373

0.030
0.006
0.003
0.03

NT
HI

NT 
HI 
NT 
NT 
NT 
HI

NT
NT

NT
HI
NT
HI

HI 
NT

NT
NT
HI
NT

17:103-39 
MZieZ06 
607179

HI 
109.0 

1061.0
HI 
NT 
NT

NT 
NT

HT
NT
HT
HI

17-103-39 
00700706 
617600

HT 
161.0 

1133.0 
910.0

HT 
HI

HT 
NT

HT
HT
HT 
HT

Owlm 
Huron 
eWorld# 
Iron 
Hinguost 
ntrato u H 
HltrogM, OMionta 
Sodlon 
SolTata u S06 
SOiridH u 8

Rrsmte 
Oronton 
Ltad 
line

ngzi 
ngZl 
ngZl 
non

HI
HT
HT
HT

6.0
0.67

HT
HT -s—
HT 
HI.

90.0
HT

HT 
60.0 

1137.0
HT ..s-

s—-
HT
HT

NT
NT

. ....... HI
HT 
HT 
HT
NT 
NT 

—•8...

......iMoi-n.
0IZ16Z86 
vmm 
tmn

NT 
83.0 

1131.0
NT 
HT 
NT

HT 
HT 
HT 
HT 
HT 
HT 
63.0 
NT 
8.8 
NT

ngzi 
ngZl 
antes 
itgZl 
ngZl 
agZl

ngZl 
ngZl

LT-101-33 
03Z36Z00 
007001

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

NT 
NT 
NT 
NT 
NT 
NT 
37.3 
HT 
11.3 
HI

66.0
87.0 

1696.0 
NT

.66.0 
911.0

NT 
HT 
NT 
NT 
HT 
HI 
30.6 
NT 

37.1 
HI

NT 
HT 
HT 
NT 
NT 
HT 
0.63 
HT 
31.3
HT

0.367 o.n 
130.0
33.0 
3.66 
0.68
66.6 
160.0 
”1-

3.0
0.76

Lr-103-39 _ LT-103-33
nZ06Z89 
903306 
903309

... ... ....... ir-ioi:39
10Z33Z83 0IZ01Z83
910309 93306
910388

0.303 
0.038 

108.0
37.9
3.93 
0.7

61.9 
133.0
17.6

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

BtodiMlcal OxogM Daiinil IBDOI 
Cteiilcal Oaogm Dmand (GOO) 
SOedflc CmiliictaiiceCantesZai |39 Deg C) 
Total Usselved Solids ITOS) 
Totol Organic Garten (IK) 
Total Organic Halides

i
§ 
ro 
03



SRRPlt IB: HUP or owffo

INDICATOR PARAMETERS: (CONT.)

OTHER PARANETERS:

NTTettl Flwnolla NTng/l NT O.t NT NT NT NT

I

NT : NOT TESTED AS PART OF THIS STUDY.

1

ri
T.10 
(.99

pN-FMM 
pN-Uboratory

wnniNt I
MiniNB ORII: 
sen aimi nunkn;

nnww
lF-1Dl-» 
n/tun 
mnn

I
I

su.un
Std.U)

LF-in-n 
m/nm 

91 STB 
31 ST)

NT
NT

lF-103-n «IF1(/Bft 
6C889T 
60088T

IF-TW-S 
09Zie/86 
tmm

NT 
(.9

LF-1M-a 
mzwz8( 
(1TM9

IF-103-S 
mnna 
vnxtt 
9nn3

NT 
(.e

NT 
7.0

NT 
(.9

7.10
7.09

NT 
7.0

NT 
(.(

o
o

:. O

03
GO

lFrlO3-»_...... IF-105-Z9. .
10ZZ9ZB9 OtZOIZBB
919399 9S9&
919300



VOLATILE ORGANICS:

NT NT NT

3.1
7.6

NT NT «t.O NT NT

ACID EXTRACTABLE ORGANICS:

672.0 630.0

672.0 630.0 NT NT

BASE/NEUTRAL ORGANICS:

29.6 11.2S.1
16.0 NT NT NT
16.0

I 9.9

21.0
99.0

12.3
761.2

13.2
16.9

16.1
17.9

17-103-29 
12Z30Z06 
627609

NT 
NT 
NT
NT 
NT 
NT
NT

1.3 
NT

17-103-29 
12Z30Z06 
627686 

HUP 07 6n699

69.9 
NT 
NT

NT 
NT 
NT 
NT
NT 
NT 
NT

12.3 
1290.0

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

12.2
716.6

17:103-2? 
03/20/88 
808692

NT
NT

L7-103-29 
03Z21Z89 
908107

O 
O 

: O ro 
05 
CD

sonnins locrtioh: 
SBOniNS ONTI:
■31 SNNIU NUNBIN: 
OAinU 10:

ogzi 
ngZl 
ogZl 
ugZl 
uoZl 
ooZl 
ogZl

NT
8.6

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT in 
NT 
Nt

NT 
7.9

97.0 
996.0 
28.0 
MO 
97.0 
730.0

6.6
29.9

17-103-29 
10Z03Z88 
832838

Total Nylmes
1.1.2.2- Totracliloroethim
1.1.2- TrlchloroetlHnr
1.2- lllcKl«roetlia»t 
Btntme
meroiminne 
UbroRodilarMiathane 
IthyUmzme 
H-Xylen* 
O.P-Xylme 
Tftrachloroathme (Pix) 
Tolume 
Total Oelattle Organics

X.O.O-Tnchloregtwnol 
2-Chlerephmol 
6.6-Dlnltro-2-mtliyl|ihanol 
6-thlor»-3-«ietliyl|ihenol 
O-Utrsplwnol 
Rmol
Total Odd IstractablK

17-103-29 . . . ■ LM03-29 
viiam iimm
mm nnw

1.2-DlcniaraliMiMO
1.6-DlcliloroiwaiNO 
I.l'-Uchlarobmtiiilno 
Onillnt
Bmzliilne
Xaniolbl fluor anthwe 
iMzolklflooranthme
Orysmt

ogZl 
ogZl 
ogZl 
ngZl 
ugZl 
ugZl 
ogZl 
ngZl 
ugZl 
u^l 
ogZl 
ug/1 
■gzi

NT
NT 
1.2

NT 
NT 
1.0

1.6 
NT

039.0 
NT 
NT 
9.2 

19.7 
29.0 

NT
392.0 

NT
"T.._ .

662.0 
NT 
NT

11.8 
69.1 

NT 
169.0
60.0 

687.0

99.0 
139.0

06.3 
NT 
NT

11.3
66.6 

NT
191.0
39.3

962.0.. ..

3.9
19.0

687.0 
NT 
NT

6.8
132.0
129.0

6.2
8.8

17-103-29 17-103-29
09Z29Zn 09Z29Z87
723282 723287

OOP 07 729287

ogzl agZl 
ogZl 
ugZl 
ugZl 
ogZl 
ugZl 
ngZl

NT : NOT TESTED AS PART OP THIS STUDT. 
— : NONE DETECTED.



I:

I

BASEZNCUTRAL ORGANICS:

 

  
(CONT.)

38.0 no ».O

».3
M.p 58.0

NT

ROHN AND HAAS SPECIFIC INORGANIC PARAMETERS:

10.0

INDICATOR PARAMETERS:

Mtrcgm, Dnnonla 
Sulfate as $01

ng/1
ng/1

ng/l 
nnhos 
Std.Un 
Stit.un

ir-103-Z9 
11/30/80 
on089

ir-103-H 
13/30/80 
037080 

DUPOf hnta

81.0
13.0 

NT

lF-103-39 
m/tam

30.6
111.7

ir-103-33 
00/19/87 

711331

NI
HT

139.0 
NT 
HT 
NT

10.7
10.7

91.1
31.0

ir-103-39 
10/03/88 
833838

18.8 
HT

79.0 
1050.0 

0.08 
NT

LT-101-39 
03/31/89 
908107

19.0 
HT

M-n-Outrlphthalate 
UethTlphthalate 
Tluorent 
ReMdilcroetliane 
Isophormo 
MtroOnint 
Msl3-(MerocthylletlNr 
UB(3-Ith3»iexyli|ilithalatt 
Total Base/Heutral Organics

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ng/1 
ng/1 
ng/1

19.1
30.0

NT 
NT 
NT 

■ NT

90.0 
NT 
NT 
in

90.0
1.0

33.0
10.0

HT
NT
NT
NT
NT
HI
NT
NT
HT

99.0
1339.0

NT 
”7.1

ir-:103-39 . 
03/38/88 
608093

o 
ro 
o

shnhihc I 
88nn.lR6 BRTI:

.. BCN sonni HtinOIN: 
sonni ID:

99.0
1030.0 

NT 
0.3

39.3
13.0

300.0

no 
1138.0 

HT
■ ■ 6.9' ■ ■

73.0
31.0

188.0

WO .
33.0

301.9

09.9
33.0

73.0
31.0

09.0
53.0

03.0
01.0

Ownlcal Oxygen DmanO (CODI
Specific Conductancelunhos/cn |3S Deg Cl 
pH-Field 
pH-Laboratory

m.o
1011.0 

NT 
0.3

Lr-103:39 . .. ir-103-33
mmm vtmm

nsai mus!
wvt mm

171.0
1318.0 

NT 
7.3

NT : NOT TESTED AS PART OF THIS STUDT. — : NONE DETECTED.



PHYSICAL PROPERTIES:
I 17.0deg. cTenperatnre

VOLATILE ORGANICS:

BASE/NEUTRAL ORGANICS:
1

ROHN ANO HAAS SPECIFIC INORGANIC PARAMETERS:

INDICATOR PARAMETERS:

I

Mtrogen, Awonla
Snifate as SM

MMMie 
Odarobnint 
IttiyUeniene 
B-Xyiwe 
O.P-Xylene 
loluene

ng/I 
ng/l

iF-ioi-a 
(MZZ9/n 
noito

100.0
6.11

67.7 
lt.O

o
TO-a

1,Z-Dldilor<Ximiene 
1,6-DlcMoralicnzene 
O-adareanlllne 
Isoxhoraaa
UsIZ'Oilorotthirlletlwr

ug/I 
og/1 
«g/l 
0^1 
og/l

ugZl 
u^l 
ngZl 
0^1 
agZl

anrm 
Std.Uh

ORBIURt L0C61I0R:
»Hn.IHE DOn: 
XCX SRHFLt IXXniR:

16.6
91.6
91.3
10.9

109.0
9.0

gpeciric CMdnctancelunlwsZin fZ9 Deg Cl 
l«-Fleld

— : NONE DETECTED.J : ESTIMATED CONCENTRATION 8ELOU DETECTION LIMIT E : COMPOUND OUTSIDE CALIBRATION RANGE AFTER DILUTION

6Z0.0 I7.0 J 110.0



PHYSICAL PROPERTIES:

Tmperatarf iteg. c n.r HI RT

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
Oilorofom gg/1 5I.I

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

BASE/NEUTRAL ORGANICS:

in 3.6 JUsll-Oilorettliyllether og/1

TENTATIVELY IDENTIFIED SEHI-VOLATILE ORGANICS

NT

bi-nsiz-CHLOintTRiniri-tiNimE iii 
1-HnvL-MinDiin in 
ttiknom
Total Tmtatioely Itfnt. Scnl-golatllK

i.i'-mms-iniRn
Total TMtativfli Idmtifled Uolatllts

SMirint I
SamiHB Dili: 
■01 Mimi RUmiR:

ug/1 
og/1 
og/1 
og/1

og/l
og/1

ng/l 
ng/1

LT-iog-oi 
mmm 
9«3<B 
sonoi

RT
RT

RT
RT

lT-105-01 
nttam 
ei7^

■ivlatloa Tor Ridlon 
Bwlatioo for Radian 126

lT-ig»-« 
ana/ta 

9139S7 
913977

10.6 3 
ig.g

O 
O 
O ro
rc

n.o
966.0

: NOT TESTED AS PART OF THIS STUDT.
: NONE DETECTED.

J : ESTINATED CONCENTRATION BELOU DETECTION LIHIT

U? J .29.0 J
10.0 J 
66.0



I
ROHM AND HAAS SPECIFIC ORGANIC PARAHETERS:

ROHN AND HAAS SPECIFIC INORGANIC PARAHETERS:

i

HETALS:

. i
INDICATOR PARAHETERS:

I

NT : NOT TESTED AS PART OF THIS STUDT.

Ml I trns* 
Surfactants (RBRS)

ng/l ng/l

ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l 
ng/l

ng/l 
ng/l

(R/07/B9 
9onu 
9R»t

3.0 
1.06

0.011 
0.01

ir-103-ai 
oi/n/BS 
913381 
913371

HT 
HI 
HI 
HI 
HI 
HI 

18.1 
HI 

46.7 
HI

HI
HI

HI
HI

17-103-41 
01/03/86 

617464

HI
HI

O 
O 
O 
ro
CO

SRHAIHS LOaiTIOH:
SRHniHS ORII:
HOI 868711 HUHBIR:

Birlun 
lorm 
Oaorlito 
Iron 
Ranganan 
Mtrate as H 
UtrogM, Rnnanla 
SoMon 
Salfitr as S84 
SairiOes as S

Srsenlc 
line

ng/l 
ng/l 
onlws 
ng/l 
ng/l 
ng/l 
Std.tJh

HI 
31.0 

766.0 
494.0

HI 
HI 
6.7

HI 
in..........

HI 
HI 
HI •s-.
HI 

n.7
HI

40.1 
HI

10.8 
93.0 

1080.0 
HT
1.0 

96.8
6.7

HT 
39.0 

813.0
HT 
HI 
HT
6.7

0.138 
0.18 

18.0 
44.1 
4.68 
0.71 
1.73

170.0 
a.9
1.0

Blodwnlcal Oxygta Omand 18001
OiHdcal Osygm Dmand (COO)
Sptdflc Conductancolonhos/en |23 Btg M
Total Dissolved Solids (IDS)
Total Organic Carbon (TOC) 
Total organic Halides 
pR-Laboratory



H:

OTHER PARAHETERS:
Total nMneXlcs ng/l o.n KT iir

NT : NOT TESTED AS PART OP THIS STUDY.

i
1 .

ir-ioj-oi 
mnm 
smu 
90ZM1

ir-ios-ii 
mm/m

91397T

o o o
-xl

ir-i05-« 
n/mit 
mw

SMPIIRE 
amriiNC unit- 
BOI SRHU RUIRR:



sunat ID:    

PHYSICAL PROPERTIES:
NT NT NT NT NT NTIII 12.1 NTT«ip«ratiir* ikg. c

VOLATILE ORGANICS:
NT NTNTNT

1.1 1.»

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

■ I 0.93

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

URknoun
Total Tmtatlvaly Idmt. Stnl-Oolatlln

Oil I Sreaie 
Surfactants (NMSI

ogZl 
og/l

ng/1
HO/1

Lf-iofrrio
mmin
902307 
902302

17-100-20 
02/07/09 
902308 
902303 

our or 902307

07/30/89 
913880

. 913870 
our or 913877

NT 
NT 
NT 
NT 
NT 

17.7

NT
NT 

18.00

2.8
1.9

NT . 
NT

10/29/89 
917177
917372

NT 
NT 
NT 
NT 
NT 

10.1

NT 
NT

ir-100-20 
00/19/80 
007170

NT 
NT 
NT 
NT 
NT 

130.0

NT
NT

17:100-20 
07/08/80 
017010

NT 
NT 
NT
NT 
NT 

13.0

NT
NT

Total IrlMOS 
l.bl-Trldilorocthane 
1,2-Dlchlaroetliane 
Rethylene (Marldo 
ToIumo

og/l 
og/l 
og/l 
og/l 
og/l

ng/1 
ng/l 
ng/1 
ng/1 
ng/1 
ng/1

*0. 
0.09

NT 
NT 
NT 
NT 
NT 
19.7

-g

1.9
 .

-g

NT 
NT 
NT 
NT 
NT 
17.02

01/10/80 
000701 
000880

Birlon 
loron 
OdorlOf 
Iron 
Nanganeso 
Wtrogon, SnnmiaII !

I

0.307 
0.17 
9.8
32.9 
10.1
11.3

0.229
0.23
10.8
34.3
17.3
13.3

11:100:20  17:100-20 
07/30/89 

913877 
913807

SOnniNS LOCNTION: 
soimiNB mri: 
SCR sonni NUHBIR:

o 
o 
o■ ro
Ul

NT : NDT TESTED AS PART DF THIS STUDY. 
— : NONE DETECTED. ..
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

. «■«.......... n..... .NT

IF-IOO-W 11-100-20  17-100-20 . 
10/29/89 
917378 
917371 

our 07 917377

21.0 J 
21.0



»nn.t ID:I

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:

  
(CONT.)

n
NT

METALS:

0.03

INDICATOR PARAMETERS:

6.0

OTHER PARAMETERS:
Total nwnollct ng/1 0.003 0.003 NT NT NT NT NT NT NT

! 
I

1  

OrontiM 
line

SMPIIIC I
SNHn.lNt DNTE: 
BN anriE nunbir:

SodllH
Sulfate as SOO
Sulfides as 8 

ngZl 
«ig/l

ng/l
Htn 
•vn

ir-Too-zo 
OZ/OT/83 

30134730E34E

Lf-TOt-ZO OZZOZZOS 30Z348 S0Z343 M*or 30Z3e7

O7ZI0ZOS 313079 313809

NT 
13.7 

NT

NT
NT

NT
NT

NT
NT

NT 
3.44
NT

NT
NT

LF-I06-Z0 
04Z13ZW 
mm

NT
NT

Lf-TOO-ZO 
OtZOOZM 

0176T0

NT
NT

tl.4
ZI.9

m.o
NT
0.0

ZZ.9
6.0

NT 
198.0 

9029.0
NT 
NT 
NT 
0.3

NT 
19.4

NT 
19.0 
..HT ..

LF-IOOtZO .. 
01Z10Z80 

000901
vWvvO

NT 
1.0 
NT

IMOO-ZO 
nZ30Z83
SI3800
313870. .

DUPOf 313879

NT 
13.9

-J?!. ...

NT 
OZ.O 

idzz.o
NT 
NT 
NT
6.3

‘SSS-
3193n

.... MW9!..,.
mrof 3T9S99

HI 
_.HI

ngZl 
ngZl 
unties 
ngZl 
ngZl 
ugZl 
Std.Un

18.0
Z4.0

n9.0 
NT 
8.0

NT
MO. . 

733.0
NT 
NT 
NT 
0.73

NT 
37.0 

308.0 
3t0.0

NT 
HI 
6.0

O.OOZ 
0.00

3.18
Z0.9
1.0

S.9Z
Z8.0
1.0

NT 
03.0 

ozd.o
NT 
NT 
NT

NT 
77.0 

7Z3.0 
NT 
NT 
NT 
0.0

.IMOO-ZO......

319399
3I9S9Z

NT
. .?0 P___

789.0
NT 
NT 
NT 
0.78

! o
i O

i! ro-a
03

Medienlcal Oxygen Denand ISODtOienical Oxygen Denand (CODISoedfle Conductance(wdiosZai 119 Deg ClTotal Dissolved Solids (IDSITotal Organic Carbon (TOCI Total Organic Halides gH-Laboratory

NT : NOT TESTED AS PART OF THIS STUDT.— : NONE DETECTED.



VOLATILE ORGANICS:
RcetMt ag/I 4100.0

ROHM and HAAS SPECIFIC INORGANIC PARANETERS:
i

ntrogen, Hntwnla ngn 13.4

INDICATOR PARAMETERS;

1

ir-iot-io 
11/31/06 
omio

. annnc LocHTioN: 
nmuRO mt: 
■01 aimi mniR:

ng/l 
onlws 
Std.tti

110.0
303.0

6.4

' <=> 
: O 
: O 

JO
i

Oimlcal Oiygm Oeiwnd ICODi
Specific Conductmcelnnhos/oi flS Dig tl 
pR-Laberitery



I:

PHYSICAL PROPERTIES:I
Tfnperaturt (kg. c 1I.I HI HI

I ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

KT1.0
I

METALS:

!
INDICATOR PARAMETERS:

Rmnlc 
Oronlun 
Unc

ni I GrMM 
Surractuti (RMSI

ng/l 
Hg/l

o.n 
e.H 

29.2 
92.2 
1.18 
3.M 

19.1

O.Otl
0.002 
0.02

lF-104-91 
02/30/81 
913881 
913871

NT
NT
NI

NT
NT

Lr-10i-93 
m/ni» 

612611

NT
NT
NT

NT 
NT

S8Hn.IN6
SRimiNB DOTE: 
SOI Sfinni NUNRR:

ng/l 
ng/l 
ng/l

Lr-106-41 
02/02/89 
902399 
902399

2.0 
0.99

NT 
96.0 

371.0

! I i

ng/l 
ng/l

NI
NT
NI
NT
NT 
3.99 
NT

NT 
NT
NT
NT
NT 
1.M 
NT
1.3 
NT

larlun 
Boron 
Chloride 
Iron 
Ronguieie 
Nitrogen, Nnnonlo 
Sodim
SnlToto Of 809 
SolTidH M S

ng/l 
ng/l 
nqn

ng/l 
ng/l 
ngZl ng/i 
ng/l

NT 
67.0 
983.0

62.2 
93.0 
937.0

Biochenical Oiygeo Denand (BOD) 
Oienlul Oiigen Denand (COD) 
Specific Conductance(«nhos/cn 029 Deg Cl onhos

1.0' o
o

i
CD

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



!

INDICATOR PARAMETERS: (CONT.)
I

OTHER PARAMETERS:

Total Phenolici ngzi 0.007 NT NT

NT : NOT TESTED AS PART OF THIS STUDT.i

i

!

I

!

i

SRnniNS lOCNTlON:
ORimiNS nil: 
m nimt nuhrn:

ngZl 
ng/l 
sttf.un

IT-TOO-OS 
01707/09 
90ZM0 
9omo

LT-IOO-OI

913881
913871

NT
NT
6.9

17-106-03
OT/08/86 
617611

Total Unolood Solids (TDSl 
Total Organic Carton ITKI 
pN-latoratory

183.0 
NT 
6.8

NT
1.9
6.6

I
! Oi 
o 
(=>

i ro 
-JE 
cc



5

I:

DM* or 832836SAI1PLE IB:

I
PHYSICAL PROPCRTteS:

HT NT HT NT 18.0NTdtg. c 10.6Tcniieratnr*

VOLATILE ORGANICS:

3.7NT

BASE/NEUTRAL ORGANICS:

ROHN AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

!

NT
: ESTIMATED CONCENTRATION BELOU DETECTION LIMITJ

Oil I CrNW 
SOrflctntS IHB8SI

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED. . .

ir-107-13 07/30/83 
313881 
313871

NT 
KT

HT 
NT 
NT 
NT
NT

3.7
3.6
3.1 
NT 
1.7

ir-107-13 
oviom 

600103 
600810

ir-I07-13 
mmn 
617613

NT 
NT 
NT
HT 
NT

LT-I07-IS. 
10/03/88 
833837

NT
HT

LF-107-13 . 
01/36/81 

130361

NT
NT

SMPllHS I
SMiniNB 0813: 
HOI ONNTU HUHKR:

ChlirobHnae 
Oilorofora 
tltiylbenzme 
H-X,lene 
OttlvlMe CMorldt

og/l 
ug/l ug/l 
ug/l 
og/l

ng/l 
ug/l 
ng/l

ng/l 
ng/l

ng/l 
ng/l 
ng/l 
ng/l 
ng/l

17-107-13 
03/07/83 
303330 
303313

1.0 
0.33

iir
NT

NT
NT

NT 
NT

NT
HT 
NT 
NT
NT

3.0 j
3.0 J

ir-107-T3 . . 
10/03/08 
833836

HT
NT
NT
NT
NT

•S'

NT
NT

NT 
NT

NT
NT
HT
NT
HT

1,1-Dlclilorolieniene
Bl-n-octTlphthBlit*
Usl3-Itlylhexyl)phttalate

Nulm 
Barna 
OilnrlOe 
Iron 
Nanginese

HT
HT

HT
NT

NT
HT
NT
HT 
NT

!
i

0.38
0.31

116.0
63.0
17.1

i-L
Jo:) 
o



smnt ID nr or osmo! ;

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS: (CONT.I

J
2.0 in in

NETALS:

INDICATOR PARAMETERS:

i

I"

OTHER PARAHETERS:
0.000 m n HI HI HI HIngZlletol nimolla

: NOT TESTED AS PART OF THIS STUOT.

7i

i •
I

0.002 
0.01

HI
HI

nitrate as H
Mtrotm. Rrttonla 
Sotfloi
Solfate as SOI 
Solfldes as S

NT 
“ : NONE DETECTED.

ng/l 
ng/l 
ng/l 
ng/l 
ng/l

ng/l 
ng/l

11-107-19 
02/0I/B3 
902330 
sonw

11-107-13 
07/10/S3 
313082 
313872

HI 
218.0 
1188.0

HI 
HI 
HI 
HI 
0.0

HI 
73.0 
HI

HI
HI

11-107-13 
01/18/88 
800103 
800810

HI
HI

HI 
13.3 
HI

HI 
HI

HI 
10.0 
HI 
HI 
HI 
HI 
HI 
HI

HI
HI

lf:107:1? 
01/28/81 
110281

HI
HI

Oronlon 
Zinc

HI 
212.0 

1873.0
HI 
HI 
HI 
HI 
8.8

HI
110.7

HI
23.7
HI

HI 
13.0
HI 
HI 
HI

.......:
m

Hl 
30.0 
..n. 
10.0

HI

SHHPIIHC LKRIIOR:
SRIHUHt 0812: 
sen Sanni huibir:

ng/l 
ng/l 
onlios 
ng/l 
ng/l 
ng/l 
Std.on 
Std.on

0.81
17.3
32.2

HI 
HI 

1000.0
HI 
HI 
HI 
8.28 
HI

HI 
88.0 

1231.0 
307.0

HI 
.. n

HI 
8.8

HI 
31.0 
NT. 
1.6 
HI

HI 
12.1 
HI 
3.0 
HI

1.2 
83.0 

1280.0
HI 

12.0 
28.3
HI
8.8

IM07-I9 
01/08/88 
817812

.. ‘gS
832838 832817

' o o o . ! roGO

BloclMnlcal osygm Dmand loan 
ORnlcal Oiggm Dcnand (CHOI 
Sgeclflc Cooductancelonlws/m |Z9 Beg Cl 
total Olsselwed Solids (IDS) 
Total Organic CarOon HR) 
total Organic Halides 
(dl-Fleld pH-lahoratory



1:

i

rHTSICAL PROPERTieS:

NTdig. e 11.7THiperature

TCNTATTVELT TDCNTIPTCD SCni-VOLATlLE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

SRimiNEI 
nmuK nil: 
RN anni runkr:

Ml I 6rMK 
Surrananu (RMSI

ngZl 
ngZl

ir-i07-3e 
wma 
901119 
90Z111

0.973 
0.28 

191.0 
103.0 

1.99 
0.2 

2(.9

2.0
1.U

17-107-38 
09Z08Z8a 
017613

NT 
NT 
NT 
NT 
NT 
NT 

39.1

NT
NT

J
J 
J 
J
J j 
J
J 
J 
J
J

ugZl 
ngZI 
ugZl 
ugZl 
ugZl 
ugZl 
ugZl 
ngZl 
ugZl 
ugZl 
ugZl 
ugZl

Barlun 
■orm 
CMwide 
Iron 
Nuganest 
Nitrate as H 
Nitrogen, tmonla

ngZl 
ntn

^9/1 ngZl 
ngZl 
ngZl

1,2-BIS(2-aitflR0ETH0WI -ETHINE 
l-ETH»L-1-NETH»l-CTttOHEX8NI (II 
Uiknoun
Uhkmwn
Uhknoun
Ikknoun
Unknoun
Uhknowi
Ikiknoun
Uhknoun
Unknoun
Total Teotativeli Ident. Seni-Oolatiles

O O O TO 00 ro

10.0
13.0
91.0
21.0
16.0
20.0
22.0
21.0
18.0
21.0
28.0

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS: (CONT.I

METALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
Total nwnollcs ngzi 0.03 NT

: NOT TESTED AS PART OF THIS STUDY.NT
I

I

Ii

anniRs LonTtoH:
nnniw mil:
Bcn ommi iMino:

lT-lW-30 
ntnm 
301019 
30Z0H

0.019
0.003 
0.01

ir-107-M 
09/M/M 
eiTois

HT m 
RT

o o o ro 00 CO

Sodliin 
Sulfato as SOO 
Suirides as S

OrsMlc
OroNlim 
Unc

ng/l 
ng/1 
ng/1

HT 
108.0 

1288.0 
728.0

HT 
HT 
6.9

ngZl 
ng/1 
mhos 
ngZl 
ngZl 
ugZI 
Stil.Un

ng/1 
ngZl 
ngZl

09.6 
177.0 

1070.0
HT 
01.0 
108.7
6.3

HT 
28.8 
RT

139.0
27.7
2.0

Olochcnlcal Oxygen Denand 1800)
OMnlcal Oxygen Denand (COD)
SDodflc Conductancedmhos/cn f29 Deg C)
Total Dissolved Solids (IDS)
Total organic Carton ITOCI
Total Organic Halides 
pH-latoratory



smut ID: DUP OF 6176H

PHYSICAL PROPERTIES:
iHiperatur* indeg. c U.S HI NT NT

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
NT e.i

1.1 J J

1.8
1.4

BASE/NEUTRAL ORGANICS:
14.0

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS
J 
J

bz-nsit-cHLomiriiiniTi-tTHRiiE iii 
Uiknwn
Total Tentatively Ident. Seni-Uolatlles

blsd-Ctiloroettiyllether 
Usd-Ithylheiyllphtlialate

Total Xylenes 
Bentene 
CMorobenzene 
Chlorofont 
Ithylbenzene 
Toluene 
trans-1,2-Dichloroethene

Deviation For Radlun 
Deviation for Radlun 226

SDOPllHC I
SnUPlINC ODTI:
BCD SDDPlt HUnnR:

ng/l 
ngZl

LF-IOD-ID 
02ZII/B9 
302623 
302620

NT
NT

lF-108-13 
oiznzos 
311883 
313873

NT
NT

NT
Nt

NT
NT

NT
NT

lF-108-13 
vt/9um 
617614

NT
2.0

374.0
1110.0

ir-108-13 ... 
0OZ08Z86 
617613

2.0
6.0

J
J

O O O ro 
00

ugzi 
ugZl 
ugZl

ugZl 
ugZl

lF-108-13 
01Z16Z86 
600002 
600887

0.0
31.0
40.0

NT 
1.0

ugZl 
ugZl 
ugZl 
ugZl 
ugZl 
ugZl 
ugZl

1.6
6.3
1.2

348.0
1100.0

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

16.0 1 
16.0



BUT or oir«i4nniu id:  

ROHH AND HAAS SPECIFIC ORGANIC PARANETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

NT NTNTngZl 0.<M NTline

INDICATOR PARAMETERS:1

NT : NOT TESTED AS PART OF THIS STUDT.

I

i 
I

I
i

»nn.INC LRNTION:
anniK d«ie:
DOI 8inn.E MflinR:

oil I Btmm 
Surfactants (nmS)

ngZl ngZl

LT-IOB-IS OtZIIZDD Dozen DOZKO

IT-T08-1D 
mntm DI3BB3 D13B73

NT NT NT HI NT is.e NT 13.3 NT

NTNT

ir-l«8-13 olziezee eoonz eoosor

HT
NT

LT-tm-ID 
mimin 
eireie

NT
HT

lT-108-13
OVDBZBe 
eireiD

HT 
10Z.0 
?»80 
693.0

HT 
HT 
h.b

NT 
NT

o 
o 
o
00

z.o 
1.06

NT 
ZZ.O 

930.0
HT 
HT 
HT
6.6

NT 
71.0 

731.0
HT 
HT 
NT
6.7

HT 
HT 

. .-.m. .
HT 
HI 

T9.6
HT 

T9Z.0
HT

Birlun 
Boron 
Odorlde 
Iron 
Ranganese 
Utrogn, Rmonla 
Sodlun
Sulfate as SW 
Sulfltfes as S

ngZl ngZI ngZl ngZl ngZl ngZl ngZl ngZl ngZl

ngZl ngZl unhos ngZl ngZl ngZl Std.Un

HT
HI

HI
HT

10.3
HT

188.0
"t . ...

HT 
HT s-.
HT 

13.8 
HT 
3.96 
NT

HT 
117.0 

1017.0 
688.0

HT 
HT 
6.3

3.0 
89.0 

900.0
HT 
6.0 

ZIO.Z
6.3

0.109 
0.33 

2::
0.10 

zo.z 
10.6 
11.1
1.0

Blodwnlcal Oxygo" Benand 1800*Oienlcal OxyiRn Dmand (COD>Specific Conductance (unhosZoi |n Deg C>Total Hsselved Solids (THS)Total organic Carbon (TOO Total Organic Halides pH-laboratory



DUPOr 617614sonni ID:

OTHER PARAMETERS:

NT HI HI HIng/l O.Mfletal nwnolln

: NOT TESTED AS PART OF THIS STUDT.NT

IF-IOB-IS 
01/11/BS 

SDZSn 
NZUO

ir-1ll8-19 
n/wa 

3138S3 
913873

17-108-19 
01/18/88 

68808Z 
town

17-108-19 
00/08/88 

817814

17-108-19 
09/M/86 

817613

O 
O o ro 
00 
05

OHRTIIHS 1 
SRAFUNC BRTE:
BCn SAHPLE fiUnSER:



PHYSICAL PROPERTIES:
L7Tmperaturv arg. c HI HI

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

i

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
J

BASE/NEUTRAL ORGANICS:
«g/l HI 9.0 JUs»-ailerwtlyli»th*r

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS ..

1

J
J
J

1(1 '-OXTIIS-ETRIIHI
Total Intatlvrly Idmtlflod VolatllH

i.z-us»-an.aniTROxvi-iTmiii m
Uhlmnin
Uhknoiin

ng/l 
tig/X

ug/1 
ogZl 
og/l

ogZl 
og/l 
og/1

ir-IOR-RI 
0ZZ1VR9 
901010 
90Z0Z1

HI
HI

Ll-IOS-gi 
01/30/09 
913980 
9138/0

HI
HI

ir-108-07 
09/08/80 

017010

rz.9 
070.0

11.0
11.0

70.0
07.0
79.0

SRRTlIRt LOCRTIOH:
SRRniHS ORII: 
801 SRRPLE RURRIR:

Bevlatlm for Radlun 
BNlatlon Radian 770

OilerotenzMe 
CMororom 
RrthylMt oaerldo

og/l 
og/l

1.3
0.7
1.8

O 
o ' o 
ro 
co

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT.



TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS (CONTJ

Total iMtatlvalr Ident. Senl-Oolatllei ag/l W.O

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

INDICATOR PARAMETERS:

Oil I (ran 
Surfactanti (HMSI

Orstnlc line

Barlin
BoronChlorideIronItanginese
Mtrogen, Nwonta
SodiunSnlfato as SOd Sulfides as S

ngZl 
ng/I

ir-108-« 
nziizos 
seztit 
sozen

0.019
0.03

in 
19.0 

1191.0
HI

LT-10O-97 
m/39ta 
313889 
313879

m 
m

RT
HI

17-108-97 
09Z08Z88 

817618

HINT

RTRT

ngZl ngZl ngZl 
iigZl ngZl ngZl ngZl ngZl ngZl

nozi ngZl

SORFIINB L 
smuuRE nn:
RR SRHPU RIRSR:

0.1Z9 
0.Z8 

79. Z 
90.8
3.1Z 

18.1 
189.0
39.7 
1.0

HI 
HI 
HI 
HI 
HI 

18.6 
NT 

80.8 
NT

HI 
HI 
NT
NT 
NT 

17.8
NT 

98.7
NT

o 
' o 
o 
N3 

: co

3.9 
98.0 

1130.0
NT

1.0 
0.38

NT 
8Z.0 

893.0 
918.0

Oloctienlcal oxygen Denand (BODIChenlcal Oxygen Denand (COD)Specific ConitactancelunhosZm |Z3 Deg ClTotal Dissolved Solids (TDSI

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ngZl ngZl mhos ngZl
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I

SKRPIE ID: ■RIP or 007783

!
PHYSICAL PROPERTIES:
TMiperatnre deg. c il.o 11.0 1I.Z in NT NT NT NI NT

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
13.7 71.» Z8.0 NT

NT

10.0

in NT ' NT iii 22.6

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

J :

!

BivUtlon for Nnttin 
Deviulon for RuHun 226

snrhind I 
nmUNB ONTI:
DOI nim.! NUHDIR:

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ESTIHATED CONCENTRATION BELOW DETECTION LIMIT

ir-io»-2» 
n/wn 
oanta

3.7 
10.0

NT
NT

17-107-27 
03/26/70 
007772

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NI 
NI

NT
NI

17-107-27 
02/11/83 
mm 
002622

NT
NT

17:107-27 
07/30/00 
013880 
013870

NT
NT

17-107:27 
01/16/86 
600703 
600888

NT
NT

. . 17:107-27 
07/00/86 
617000

NT
NT

17-107-17 . 03/20/87 
707326

NT
NT

17-107-27 
07/20/87 
723270

10.0 
NT 
NT 
NT 
0.0

NT
NT

.7-107-27 
03/28/88 
808603

11.0
8.0

NT
NT

NT
2.7

O O O 
rc CD 
o

2- RET8VL-2-PRaP8H0l
3- NEINOX7-3-HITHVI-2-BUT8NONE
TETMHVniO-FUmN
Total Tentatively IdeotlTied Volatiles

Total Xylenes 
1.1.2.Z-Tetradiloroethane 
1.1.2-Trichloroethane 
Ocetone 
lentene 
Oilorobenxene 
Mbronodiloronethane 
N-Xylene
O.P-Xylene 
Toluene 
Total Volatile Organics

ug/1 
og/l 
ug/1 
ug/1

ng/l
^9/1

NT 
1.0

J 
j 
J

NT 
NT 
1.1 

’NT

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

10.7 
HI 
NT 
NT 
9.i 
9.9 
NT 
NT 
NT

NT 
ii.2 ■ 
21.2

23.0
7.9
38.0
68.0

208.0
1600.0

30.3 
NT 
NT 
NT 

12.2 
3.7 
NT 
NT 
NT 
1.2 

02.0

NT
22.8
10.0
1.2 

03.7

10.0 2.0 j 
2.0 J



I

mnni id-. HUP or 007W3

ACID EXTRACTABLE ORGANICS:
117.0 33.0

033.0n 380.0
NT NT NT NT 703.0

BASEZNEUTRAL ORGANICS:

U-n-butyliAtliilote og/l NT NT NT NT 3.0 i NT NT NT

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

i

I

i
!

i7-io»-n 
nntm 
wnn

ir-io»-n 
03/16/00 
00700Z

IT-IOO-IO 
01/11/03 
3ozen 
mm

u-im-n 
07/30/83 
313883 
313873

IT:100-?0 
oi/iom 

600003 
600888

NT
NT
NT
NT
NT
NT

ir-100-70 
00/00/86 
617000

200.0
11.0
10.0
33.0
26.0

17:100-20 
03/23/87 
707326

lF-100-20 
mnwi 
nstn

17-100-20 
03/28/08 
808633

123.0 
1113.0

SAHPIINS lOCRTION:
sonniNS mil:
RN SROPlt NUimR:

1,3,S-TRITHIRIIl (II
1- NONRNOL III 
IIKIHOntOXOINITLininilHVLIETNRNaNE (II
2- niTN0L-nRZEIIISU.70NVL CHLORIDE (II 
2-E2-l2-BUTmiVETHOXVIETHOXV]-ETHANOL 
2HVR0XT3nETHVL2CVCL0PENTENI0NEIII 
1-(2.2.3.3-TETR8nETHTLB0TTLI-niEHK 
H-WTOL-l-RETHVL-RNZENSULTOmniDE HI 
N-CVCL0HEHn-8U*THmniDI 111 
Ihknflun
Unknoiin 
Ihlmoiin 
(Mnaun 
UhliMiffl 
Total Tmtativaly IdMt. Sml-OolatllK

og/l 
ug/l 
og/l 
ug/l 
og/l 
og/l

NT 
NT 

...nNT
NT 
NT

77.0
21.0

!

I

og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
og/l 
ug/l 
ug/l 
og/l 
og/l 
og/l

16.0 
62.0 
17.0 

370.0 
30.0

161.0
33.0

600.0

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

O 
o 
(=) 
ro 
co

2.1.6- Tn(Mor«ohnol
2,1-UcldoroplWftol
2-NftropliMol
1.6- 81nitro-2-iietliyl|ilieMl
PMtacNloroghmol 
Total Odd Eitractablcs

J 
J 
36.0 J 

1116.0



■ SMIPIE ID: DUror 007189

ROHM AND HAAS SPECIFIC 0R6ANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

NT NT NT

METALS:

INDICATOR PARAMETERS:

(rsmlc 
Oronlun 
line

Oil I Crfaw 
Siirfactuts (NBRSl

ng/1 
ngZI

IT-109-W - 
n/tt/99 
wna .

NT 
NT 
NT

NT
NT

11.0 
NT 

2910.0
NT 
NT 
NT

IT-109-W 
03/20/10 
007112

NT 
NT 
NT 
NT 
NT 
NT 
NT 

161.
NT 
B.Oi 
NT

NT 
NT 
NT

NT
NT

ITt101-29 
02/11/89 
9020n 
902022

NT 
309.0 
3898.0

NT 
NT 
NT

17:101-21 
07/30/89 
913889 
313879

NT
NT

NT 
218.0 
3020.0

NT 
NT 
NT

NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 

273.0 
NT

NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 

247.0
NT

NT 
NT

180.0 
271.0 

3029.0 
NT 
NT 
NT

17-101-21 
01/29/87 
723274

NT
NT 
NT 
NT 
NT
NT
NT

228.0
NT

NT 
NT

7-101-21 
03/28/88 
808093

27.0
330.0
NT 
NT 
NT 
NT

NT
NT
NT

NT 
NT

SRNP11N6 t
BRimiNC DNK: 
801 988711 NUH8IN:

ng/1 
ng/1 
ng/1

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1
ng/1 n^l 
ng/1 
ng/1

O.MO 
0.003 
0.00

NT 
NT 
NT 
NT 
NT 
NT 
NT 

294.0
iM 
NT

NT
NT
NT

NT
NT
NT

NT
NT
NT

NT
NT
NT

in
NT 
NT

NT
NT 
NT 
NT 
NT 
NT
NT 

241.0
NT 
1.6 
NT

Birlun 
Boron 
Oilorldo 
Cymldo 
Iron 
ItangonHO 
Nitrate as N 
Mtrogm, Rnnonia 
SodliH
Snlfate as 904 
Snlfidrs as 9

0.249 
0.00 

131.0
b.obo 

u.o 
0.10 

14.0
100.0 
210.0 
13.0 ■ 
1.0

NT 
NT 
NT 
NT 
NT 
NT 
NT 

487.0 
NT 
7.80 
NT

20.4 
200.0 
2430.0

NT 
30.0 

131.4

2.0
1.3

NT 
280.0 

3200.0 
1370.0

NT 
NT

10.0 
270.0 
3328.0

NT 
NT 
NT

ng/1 
ng/1 
(Mhos 
ng/1 
ng/1 
og/l

11.0 
NT 

2910.0 
NT 
NT 
NT

NT 
NT 
NT in 
NT 
NT 
NT 

232.0 
NT 

'90.1”..   i.7
NT

o §
ro

Bloclwnlcal Oxygen Denand (BODI
Oienlcal Oxygen Omand (COD)
BpeclTlc GonduRancelunhos/cn f23 Oeg Ci
Total Dissolved 9ollds (TOO)
Total Organic Carbon (TKI 
Total Organic Halides

NT : NOT TESTED AS PART OF THIS STUOT. 
— : NONE DETECTED.

17-101:21.____ 17:101:21...... 17:101-21..01/10/80 01/04/80 03/23/87
000103 017400 707320
000888



i

BUP or oornsainpii ID:

INDICATOR PARAMETERS: (CONT.>

OTHER PARAMETERS:

O.Ot NT NT NT NT NT NTnq/I NT NTTotal Phfnollcs
1

: NOT TESTED AS PART OF THIS STUDT.NT
I

I

!
i

SONPIXNC LOCNTION:
amuNs art:
KN amt NUHRR:

Std.un
Std.tti

ir-io»-n 
anuv> 
9tna

1.19
6.82

IF-lOT-n 
Vinui9 
mm

T.TO
8.83

ir-To»-n 
«2/ii/n 
mm 
mm

U-199-n 
nimn 
313883 
313873

NT
8.8

ir-io»-n 
ei/i8za 
800803 
8008a

ir-iw-n 
n/n/BT 
7073Z8

ir-io»-w 
main 
mm

u-191-n 
maim 
8oa33

NT 
NT

I
i

O o o ro 
ZD co

ON-Fleld pH-lahoratory
NT
9.1

lF-109-28 
91199199 
911999

NT 
8.8

NT 
7.0

NT
9.1

NT
1.1



i

PHYSICAL PROPERTIES;
ZO.OTmpw-atnr* mg- e RT KI

VOLATILE ORGANICS;
10.3 a.o

ACID EXTRACTABLE ORGANICS;

BASE/NEUTRAL ORGANICS;

ROHM AND HAAS SPECIFIC INORGANIC PARAHETERS;
181.0ntrogm, Ikaioalt 

Solfatt as SOI

o o o ro

Z,S,6-Trlclfloro|ih(nol
2.4-Uclilero(ilwnol
2,1-Illn*thylph»nol
PMtacM(ro|ihmol

NT ; NOT TESTED AS PART OF THIS STUDY. 
“ ; NONE DETECTED.

og/l 
iigZl 
ag/1 
agZl

ug/1 
og/l 
og/l

ug/1 
og/l 
og/l 
ug/1

iMo»-n 
10/01/88 
snoot

M.J 
ISO

lM09-n
03/11/Of 
900100

».o
13.0

IS. I 
10.3

HI
HI

Omimo 
EthylbMamo 
H-Xylno 
0,P-Xgleno

1.0-Dlchlorobnzme 
bls(I-Clil(rolso|iro|iylletlwr 
Msd-Ithylhfjyllphttulati

’»■« . .
0.0

SXRPIIHE
SRimiHS ORTE: 
ora SOXFLE RUnXIR;

70.0 
H.O 
11.0

I
I

ng/1 
ng/l

ir-10»-» 
nmm 
930160

m.o
3.0

6.3 
HI nr

7.6
S.9
26.0
30.1



I

INDICATOR PARAMETERS:

I

NT : NOT TESTED AS PART OF THIS STUDT. .

. I

I

i I

StrnniHE LOCHnOM: 
anpiiNB nn: 
■01 anPLi NuntR:

nt/l 
ittn 
WlIlH 
Std.Un

ir-iM-w 
iB/n/n 
nzai

11.0
713.0 

m 
HI

iF-io»-n 
oiznzn 
nnra

ir-io»-» 
miTsm 
noiM

0.0
Hl 

ion.o
O.OI

O 
O 
O 
^0 
CD 
tn

Mochmlcal nygm Dmmd lOODl
Qimlcal aygm Dmand lOlfll
Opadflc CondunancelnnhosZm |ZS Dag Cl
pR-Fiald

n.o 
300.0 

3100.0
0.70



I:

. sunni 10;

PHYSICAL PROPERTIES:
Tmiwratare deg. c 1I.Z u.z KT KT KT

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
Z.3

O.Z

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
J

ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

NT STUDY.

1.0
0.00

oil I Sreaie 
Surfictints (RMSI

aildreOMnMe 
Hethylciie CMorlde

1,1*-0»01S-ETRRHZ
Total Tentatively Identllled Uolatlles

Bevlatlon tor Radlivi 
DevUtlm for Ridiun ZZi

SRRn.IHE I 
ORnniRB ORTZ:
OCR SRRIU RUHRIR:

ng/1 
ngZl

ngZl 
Ufl/1

ng/l 
ng/1

lf-110-00 
OZ/II/SO 
OOZOZO 
90ZeZ3

1.0
0.3

0.13
0.1S

HI
NT

0.131 
0.16

NT
NT

NT
NT

NT
NT

NT
NT

Lf-nO-OR 
nziezoa 
OOOfOf 
60009Z

NT
NT

NT
NT

.IF:!IO-OO 
nm/9t onozo

KT
KT

KT
KI

Z.O
7.0

Btrlun
Koron

■g/1 
ugZl

lf-110-00 
OZZItZflO 
OOZOZO 
90Z6Z0

OOP or 30Z6Z3

KT
KT

If-IIO-OO nnim
913000
913070

.S::

ngzi 
ngZl

i i

; NOT TESTED AS PART OF THIS 
: NONE DETECTED.

J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT
o § s



SflnPlt IB:

i ROHM ANO HAAS SPECIFIC INORGANIC PARANETERS:

 

(CONT.>

I
METALS:!

9.m

9.n

INOICATOR PARAMETERS:

6.8

OTHER PARAMETERS:
KT HI0.01 HIngZl 0.01Total Phenolics

I
OF THIS STUOT.

amPUHB LOCflllOH:
SMPIIRE DHTE: 
101 SHIIPU RUnilR:

0.0Z6
O.OOZ 
0.03

ir-iio-(8 
01/30/03 

313886 
313816

HI 
HI 
HI 

33.9 
HI 

20.7 
HI

HI
HI
HI

HI
HI
HI

IHIIO-OB . 
niw» 
mm

HI
HI 
HI

Hrsenlc
Load 
line

11-110-08 
01/11/83 
301618 
301613

ir-110-08 
01/11/83 
vnm 
301610HUP 01 301613 

HI 38.0 
. m 0  016.0HI HI 

b.9

ng/1 ng/l ng/l itg/l ng/1 ng/1 ng/1

ng/1ng/1ng/1

. LF-IIO-OB bi/16/86
600101 600091

oaorlde 
Iron 
llanguoto 
Mtrogon, Hnnonla 
SodlinSoirate u SOO. SulHdos as S

5

ng/1 
ng/1 
onhos 
ng/l 
ng/1 
og/1 
Std.lhi

31.0 
21.8 
0.2 

32.9 
120.0 
20.0
2.0

03.8 
06.0 

908.0 
HI 

11.0 
21.8
6.9

38.8
22.9
0.02

31.3
123.0
29.8
1.0

HI 
03.0 

1626.0
HI 
HI 
HI
6.8

HI 
36.0 

103.0
HI 
HI 
HI
1.0

HI 
HI 
HI 

38.6 
HI 

20.1 
HI

HI
HI
HI

36.0
HI

10.8
HI

6.9 
98.0 

998.0 
HI 
6.0

NT : NOT TESTED AS PART — : NONE DETECTED.

I
i '■

Blodiinleal Oxygen Denand (0001 
dienlcal Oxygen Denand (COOl 
Specific Cmductancelnnhos/cn |29 Deg Ct 
Total Dissolved Solids (IDSI 
Total Organic Carton (TK) 
Total Or^ic Halides 
pR-laboratory



I:

SMFLI ID: Dw or rnon

i rHYSlCAL PROPERTIES:

RADIOACTIVITY PARAHEYERS:

VOLATILE ORGANICS:
IM 01.0 HI HI

1.J

NT
J

.. .?!...
NTNT

36.1NT NT NT NT 111.4 194.3 47.3

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
J7.0

7.0

std.un 
deg. c

O 
o 
o
CD 
OD

TiTROHrDin-runiH
Total Teatatively Identified Volatiles

ngri 
ngZl

ug/l 
ug/1

ir-111-18 
n/tU99

HI 
11.0

NT
NT

HI 
12.8

NT
NT

NT
NT

NT 
NT

ir:111-18 
n/9un 
tmu

2.0 
NT

NT 
NT

HI 
NT

NT
15.1

NT 
NT

NT
NT

ir-111-18 
09/25/87 
723272

NT
3.2

12.4

NT
HI

NT 
NT

ir-111-18 
12/03/87 
729477

6.9
8.7
8.0
5.9

10.1

4.8
2.8

6.4 
HI

NT
NT

ir-111-18 
12/03/87 
729478

NT
NT

Total Dylenes 
1,1,2,2-Tetrachloroethane 
1,1.2*Trldiloroethane 
lenicne 
CMorelienine 
Chloroforn 
DHronodAoronethane 
Ethylbenzene 
H-Xylene 
Hethylene Chloride 
0,P-Xylene 
Toluene 
Vinyl Chloride
Total Volatile Organics

Deviation for Radlun 
Deviation for Radlun 226

12.6
1.5

ir-111-18 
02/13/05 
502794 
502790

ir-111-18 
07/80/85
SI3R7
513877

15.6 
NT 
NT

1.4 
NT

NT
NT

37.2
38.7

NT
NT

171.0
1.4

6.4 
NT

SONPIINC I
SRHIUHB DNTI:
RN SRNTU NUNEIR:

DOD-pH 
Tenperaturc

Kt •
NT 
1.6

201.6
465.0

NT 
44.6 
NT

171.0 
NT 
NT 
3.4 
2.9

ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

5.5
7.5
2.3
5.8
7.5

4.6
3.0

6.9
6.6

NT
*
20.8

5.5
1.5

lf_-1l.!-18... _... 17:111-18. 
03/26/07 06/15/87

707194 714231

NY : NOY TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOW DETECTION LlfilT



BUT or rrnrrsannt »:

i

ACID EXTRACTABLE ORGANICS:
9.0 196.090.0 19Z.0NT

30.036.0196.019Z.D90.0nHT

BASEZNEUTRAL ORGANICS:

HI

TENTATIVELT IDENTIFIED SEHI-VOLATILE ORGANICSI

ROHN AND HAAS SPECIFIC ORGANIC PARAHETERS:

ROHH AND HAAS SPECIFIC INORGANIC PARAHETERS:

!

!

HI
HT

smnm lrotior.-
SOnFlIHS nil:
KH annt ruiikr:

I.O-nwtliylphMol 
0,6-nnltro-2-netlvlplienol 
PnUchloroiihMol 
niml 
lotU Reid IxtractablK

1,I-Dl(±loroO(fl2w»
O-Chloroinlllno 
blsd-OilorMtlvlIether

ni I CrMK 
Surfactants (RMSI

nrlun 
Arm

og/l 
ugZl 
iig/l

ngzi 
ngZl

ir-111-10 
mzuw 
wn»

HI
HI

HI
HI

HI
HI

IF-111-1B 
0IZI3ZB9 
son 90 
90»90

0.1Z9 
0.»

ir-iii-iH 
oiziozn 
9IIBBI 
913077

HI
HI
HI
HI
HI

HI
HI

HI
HI

LI-111-18 
09Z08Z86 
UW1

10.0
1Z.0
19.0
09.0

Z.O 
HI

HI
HI

HI 
HI

J 
3

11:111-18 
63ZZ6Z87
707190

HI
HI

HI
HI

HI
HI

11:111-18 
06/13/87 

710Z31

HI 
HI

HI 
HI

HI
HI

17-111-18 
mam 
mm

HI
HI

HI
HI

17-111-18 
1ZZ03Z87 
mm

HI 
HI

HI
HI

HI
HI

17-111-18 
1ZZ03Z87 
7Z9078

11.0 
19.0

HI 
HI

HI
HI

i
II
i
I

o 
o 
o 
<\o co 
co

1.3-BinZTfln-BZRZtRt
4-(1.1.I,3-TITmniTHVLRUIVLI-mHai III 
URknoun
Total iMtatlvely Ideot. Sml-OolatilK

3.0
0.9Z

o.t
HI
HI

10.0 
Z.O

3
3
3

!
!

ugZl 
ugZl 
ugZl 
ngZl u^l

ngZl

ugZl 
ngZl 
ugZl 
ugZl

ZZ.O 
10.0

Z.O 
HI 
HI

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIHATED CONCENTRATION BELOW DETECTION LIHIT



nnpu ID;  DwoF mm     

ROHn ANO HAAS SPECIFIC

  
INORGANIC FARAHETERS: (CONT.I

NT NT

METALS:

INOICATOR PARAMETERS:

OTHER PARAMETERS:
Total Mwnoltcs NT O.Wf NT NT NT NT NT NT NT

STUOT.

lMll-18 
mum 
tmfti

NT 
NT 
NT 

iS.O
NT 

tO.4 
NT

LM11-18 
0IZ1VI9 
90n94 
wmn

ir-Tii-H 
01/30/89 
913887 
913877

NT
NT
NT
NT 

lF-111-18 
07/08/B8 

817817

NT 
NT 
NT 
NT

NT
NT
NT
NT

NT
NT
NT
NT

09/»/87 
7ISZ7Z

NT
NT
NT
NT

17-111-18 
17/03/87 
mm

NT
NT 
NT
NT

17-111-18 
17/03/87 
7Z947S

19.0 
170.0 
781.0

NT 
NT 
NT 
NT
NT

NT 
NT 
NT 

30.8
NT 
NT 
NT

NT 
NT 
NT 
NT

OilorlOt 
Iron 
Ninganeso 
HtregM, Dnnonla 
Nodlon
Salfatt as 804 
SolfldH as S

ng/l 
NO/l 
ng/l 
Htn 
ng/l 
ng/l 
ng/l

NT
NT
NT
NT

1440.0
444.0  
m.o

NT 
NT 
NT 
NT
8.8

77.0 
144.0 
6W.0 

NT 
NT 
NT 
NT 
7.7

17.0 
107.0 
787.0

NT 
NT 
NT
NT 
NT

NT 
NT 
NT 

30.8 
NT 
NT 
NT

O 
O o co o o

SONPIINE
SRNFUNC
BIN SRRrU HUSSR:

Rrsmlc 
aroniiM 
Lead 
line

ng/l 
ng/l 
onhet 
ngn

ug/1 
Std.lh 
Std.lh

48.0 
NT 

770.0 
NT 
NT 
NT 
7.1 
8.88

40.8
30.9
7.87

38.7
19.1
0.0
1.0

NT
. .«•?  

1778.0
NT
NT 
NT 
NT 
8.7

NT 
NT 
NT 

48.4 
NT

48.0

919.0 
NT 
NT 
NT 
NT

...

NT
NT

- i?.
NT

ng/l 
tfQll 
•fill 
nt/l

0.003
0.009
0.003
0.09

NT 
NT 
NT 
n.i 

NT 
1.3 
NT

NT 
NT 
NT 

33.9 
NT 

84.0 
in

13.9 
89.0 

770.0 
NT
9.0 

49.9
NT 
7.7

NT 
NT 
NT 

48.7
NT 
9.0 
NT

NT
. «•? .
980.0
747.0

NT 
NT 
NT 
8.8

Biodienlcal Oxrgen Denand (808) 
Ownlcal Oxygen Denand (COD) 
Opetiric Condanancelonhos/n |79 Deg C) 
Total Ussolved Solids (TDS) 
Total Organic Carton ITOCI 
Total Organic Halides 
pN-Field 
pR-laboratory

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.

-‘SXtS' —‘Si!;?..
7071^ 714731



I VOLATILE ORGANICS:
n MT MT MTMT NT
7.»

ACID EXTRACTABLE ORGANICS:
6.1

93.0
. . . .10.0 i

no 03.0 30.0 10.0!
I BASE/NEUTRAL ORGANICS:

!
ROHN AND HAAS SPECIFIC INORGANIC PARAMETERS:

■

I

!

00.7 
».O

mtrogcn, Mnonla 
soirtte as 800

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ogZl 
ag/1 
og/l

LF-111-18 
mmm 
800690

18.9 
30.0

n
NT 
I.O

HI
HI

17-111-18 
06/»/88 
8X0m

11.8
13.0

NT
NT

17-111-18 .. 
06/»/88 
8Z0110 

nr 07 810133

It.O 
10.0

NT
NT

17-111-W 
mzizzoo 
000089

Z10.0
NT
NT
NT

91.9 
0.0

NT
NT

17-111-18 
OlZIZZm 
ivnn 

OUT 07 000089

109.0
NT
NT
NT

NT
NT

17-111-18 
03ZZ1Z80 
008100

19.0
67.0

0.190
9.77

17-111-18 
06Z08Z80 

016993

37.0 
0.0

NT
NT

O 
O 
O 
CO 
O

Total Xoltnes 
■Mint 
OflorobcnzMe 
IthylbOMon* 
H-Rolont 
0,P-XyItne 
O-Irltw 
P-Xylont
Total Oolatlle Organics

Z,0-U<Morop1iMol 
l.O-Dlnltroiilimol 
0,6-Dlnltro-2-Mt1vI|i1ienol 
0-tKloro-3-fletliyl|iheaoI 
Pmtaddoroiilwnol

bO-OlciaoroOMtmt
H-n-lNtyl|0it1ialate
UsIZ-ItliylhHyliphtlialatt

ngzi 
ogZl 
ug/1 
ugZl 
og/l

ngZl 
ngZl

00.6
V.9

2.0
NT
NT
NT
NT
NT

17:111-18 
lbz00Z88
833099 

BOP 07 833096

0.0 
HI 
NT

. 11:111-10.. 
10Z00Z88

SNimiHS LOCRTION: 
SMimiNS DNTt:

. 801 888711 NIMlBtR: 
sanni lO:

ugzi 
ug/1 
ugZl 
ogZl 
og/l 
og/I 
ogZl 
ug/1 
ogZl

NT 
2.0

26.0 
0.0

8.0 
HI 
NT

12.6 
9.8 
HI 
HI 
HI

2.0 
HI 
HI 
HI 
NT 
NT

s 23.0

30.0
0.0

0.0 
0.8
HI 
NT
NT

07.00 
8.0

31.3 
NT 
HI 
HI

1.8 
HI 
11.8

SII O-MVL 
NT



1:

I-
 

INDICATOR PARANETeRS:

NT : NOT TESTED AS PART OF THIS STUDT.

I

nodiMlcal Itaygea Denanfl <■»* 
Chmlul Oiygen Dcmnil (CODI 
Spedric ConilaRance(iinhosZn |23 Otg C) 
pH-FieM

smpiiNS 
nnmiB brte:
Kfi SflHFiE iiUiiRR:
»inU ID:

nmn 
80MM

lF-111-18 
»min 
810133

ir-111-18 
wiwii
810130

1F.0
7^.0

HI
NT

19.0
IT3.0 

NT 
NT

17.0
1S7.0 

NT 
NT

lF-111-18 
0IZIIZ81 

108101

11.0
111.0
800.0

6.38

O
O
O
CO o 
co

nozi 
nj/1 
iwlws
Std.Uh

lF-111-18 
01Z1IZ81 
100186 

DUPOr 100189 

lF-111-18 
wnm 

116993

tM’t-W____  IW11-18......
10Z00Z88 01Z1ZZ81
833036 100189

NT 
60.0 

610.0 
6.29

I.O
7^0

NT 
NT

97.0
T10.0
600.0

6.1

66.0 
161.0 
600.0

6.9

IF:111-18 
10/00/88 
833099 

miPOF 820133 RIP OF 833096

3.0 
198.0 

NT 
NT



PHYSICAL PROPERTIES:!
Iff 16.0 lt.O tl.OTmperatir* deg. e

VOLATILE ORGANICS:
0.9 10.0I

ACID EXTRACTABLE ORGANICS:

09.0
19.0

INORGANIC PARAHETERS:ROHM AND HAAS SPECIFIC

INDICATOR PARAMETERS:

I
i
!

mtrogen, itaimla 
Solfate as SOO

Modienlcal Oxygen Denand IBODI 
Oianiul Oxygen Denand (COOl

sanniK locrtion: 
anniNE nti:
DOI aimi HURRR: 
sanni lo:

■enxene 
CMerebenxene 
tthylbenzene 
D-lylene 
O.P-lylette 
0-Iylene 
P-Xylene 
Toluene

Z.O-IMclilora|ihenol 
Z.O-Dlnethyl|ilienol 
ZtO-DlnltrogiienoI 
O-mtroghenol 
Pentaridoroghenol

ng/1 
ng/1

11-111-10 
06/00/00 
016990

OOP or 016993

Iff 
61.0

ir-iii-ie 
vtmnn 
030170

07.0
0.0

17-111-10 
1Z/ZO/00 
010107

06.0 
NT

ag/1 
ng/1 
ug/l 
ng/l 
ng/1

1Z.9 
7.0 
ZO.S 
79.0

67.Z 
0.0

00.0 
NT

NT
NT 
7.0

ir-111-10 
1Z/Z0/00 
030103 

OOP or 030107

ng/1 
ng/1

6.7
NT
NT

10.7 
33.0 
NT 
NT

og/1 
ng/l 
ug/l 
ng/1 
ng/1 
ng/1 
ng/1 
ug/l

30.0
0.0

7.0
10.0

ta.o 
NT

O o o 05 :o 05

10.3 zo.o. ZZ.7

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

1.0 
NT 

10.1 s» o-xn



INDICATOR RARANETERS: (CONT.II
SlMCinc CmtfnctmceliwIwsZoi Deg Cl 
pH-Fleld

ir-ni-18 ODZOD/DD TI63M our or TI6393

ir-111-10 
vimm 
030170

1310.0
6.10

iF:iii-ie 
umm 
fmn

tr-iii-io 
fiziozoy 
030103

DOR or 030I0I

o 
O 
O 
CO 
O

mhos 
Std.lh

SRHPIIN I
SMIFLinS ORIt:
KE nmi IMKR: 
ornini ID:

030.0
6.11

600.0
6.n

030.0
6.11



!

PHYSICAL PROPERTIES:
13.y Iff Iffdeg. cTdiperatare

RADIOACTIVITY PARAHETERS:

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS; .
o.n Iff Iffngllsnrractnu inmsi

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

bl'-mmS-ETHMItTotal Tentatloely Identified Volatiles

Beolatlon for Radian Deviation for Radian »i "D/1 ngZl

ngzi ngZl

ogZl ogZl

lMll-30 
nnvn 
vmn 
VRin

0.118 
0.19

19.0
00.1

HI
HI

LMI1-90 
nn9f9» 
911888 
911818

Iff
Iff

Iff
RT 
m
MT

ir-iti-M 
wn/» 

811818

18.0
18Z.0

RT
RT
RT 
Iff

larlon 
Derm 
Chlortde 
Iron'

8ann.iiB locrtioh: 
sanniRS mil: 
BCR SOmiE RUmiR:

ngZl ngZl ngZl ngZl

R.R,1,1-TETIHIIIRTL-BaR*mniK
Total leotatlveV Ident. Senl-Oolatllos

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT!O

o

17.0 117.0

RO.O 1 
no.o



ROHM AND HAAS SPECIFIC INORGANIC PARANETERS: (CONT.)

HETALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
RlTotal Phenolics HTngzi 0.009

: NOT TESTED AS PART OF THIS STODT.NT

SMIPLINC LI
OHRPIIRS BOTE: 
101 SRIlPlE IMRR:

11-111-90 
01/11/09 
90ZTT9 
902701

0.034 
0.01

ir-111-90 
07/30/09 
913000 
913070

HT
97.1 

HT 
2.37 
HT

HT
HT

o 
o 
o

: CO 
o

. 05

Bingmeso
Mtrogen, Otownla
Sodloi
Sulfate as SOO
Sulfides as S

ng/l 
ng/1

ng/1 
ng/l 
unhos 
ng/1 
ng/1 
ug/1 
Std.Uh

t.l 
94.0 

9M.0 
HT
9.0 

42.0 
7.0

ir-111-90 
n/n/ii 
017010

Orsenlc 
Zinc

ng/1 
ng/1 
ng/1 
ng/1 
ng/1

HT 
11.9 

HT 
21.4 
in

NT

4.73
7.07

93.4
27.0
1.0

HT 
31.0 

718.0
NT 
NT 
NT 
0.9

HT 
49.6 ■ 

490.0 
298.0

HT 
NT 
0.0

Ntodienical Oupgen Denand 1800)
Oimlcal Oupgen Denand (COD) 
8|ieciflc Conductance (unhos/tn |29 Deg C) 
Total Dissolved Solids ITOS)
Total Organic Carhon (TOC) 
Total Organic Halides 
pH-laboratorp



mir or rnnisaniu id:

PHYSICAL PROPERTIES:

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
in

NTKTm
36.616.011.3
3.1

HI 13.6MTHIHI

ACID EXTRACTABLE ORGANICS:

6.037.0HI

6.037.0HTHI

SamiHS LOCHTim: 
anPLiMS mil: 
RD nnnt iukr:

OwUtlM for Rtdliin 
Deviation for Radlun 336

Total lylooes
1.1.3.3- TetracMoreetliane
1.1.3- TrlchloroethBne 
Ontono
Imione 
morolwniMc 
UbronocMoronetliaiie 
Ithflbtnzene 
R-lylcne 
O.P-Xylono 
Tolotne 
Total Oolatllo Organics

3,1-OtnetlvlphMol
1,6-ninltro-3i»th31phenol
Pontachloroghenol
Total Odd latractables

if-n3-i» 
m/iun 
vtntt

n 
13.0

RT 
HT

lf-1I3-1» 
03/13/03 
30»T6 
303703

HT
13.3

RT
HT

17-113-10 
00/03/03 

311301 
311107

11.3 
HT

HT 
HI

RT
HI

RT
RT
RT

HT
RT
RT
HT

17-113-10 
00/00/n 
oinso

333.0
010.0

HT
RT

HT
HT
HT
HT

13.6 
HT

HT
RT

HI 
HI

17-113-10 
06/13/07 
711333

HT
HT

HT 
RT

17-113-10 
06/13/07 
711333

HT
HI

HI
HI

17-113-10 
00/33/07 

733376

3.3
3.3
1.3

38.1

HI 
HI

HI 
HI

L7-113-10 
13/03/07 
730170

6.3 
HT

HT 
HT

OOD-pH 
Tcnperatoro

«g/l 
ug/l 
og/l 
ug/l 
ug/l 
ug/l 
ng/1 
ug/l 
ng/1 
ug/l 
ug/l ugn

. S.

RT-s HI 
HT 
HT 
6.1 
36.0 
HT 
0.6 
HI 
HI 
1.3 

36.0

ug/l 
ng/1 
ug/l 
ug/l

17:113-10 
03/36/07 
jmm

std.on 
deg. c

ng/l 
ng/1

31.0
63.0

330.0 
33.0 
76.0

131.0

:O

o

13.7 
RT 
HI 
HI 
7.0 

39.3 
HT 
0.3 
HT 
HT 
3.0 

101.3

3.3 
HT 
HT 
RT 
1.0 

30.1 
RT

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED. ....
B : .COMPOUND ALSO PRESENT IN METHOD BLANK.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

6.6 30
1.3 J 
33.0



arnni»: nil* or nusz

ROHM ANO HAAS SPECIFIC ORGANIC PARAHETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAHETERS:

n HT ..... Iff ... NT NT

METALS:

INDICATOR PARAHETERS:

: NOT TESTED AS PART OF THIS STUDY.

Rrsmic 
Zine

Oil I CTMM 
SvrfKtnu (NMSI

NT 
— : NONE DETECTED.

ir-iiz-T» 
oi/zazoo 
mm

NT
NT

Iff
NT

ir-T1Z-T» 
OZZ1IZOS 
mjH
sozroz

O.ZOf 
0.18 

70.0 
29.8 
1.08 

87.3 
13.8 
27.0 
2.0

2.0
0.3

ir-112-1» 
00Z09Z89 

910201 
911287

NT
NT

NT
NT

Lr-112-l» 
mmn 
817710

NT
NT

NT
NT

NT 
NT

NT
NT

NT
HI

NT
NT

.ir-11Z-19 
nZZ9Z87 
mnt

NT 
NT 
NT 
NT 
NT 

107.0 
NT

NT
NT

NT
NT

38.0 
81.0 

1010.0 
NT 
NT 
HT 
NT 
NT

-r-I12-1» 
12Z0IZ87 

721171

HT 
NT 
HT 
NT 
HT 

18.9 
NT 
NT 
HI

NT 
HT

HT
HT

SOinUHC IOORFIINE OOTZ:
BEN 3RIIIU HUNRR:

ngZl 
n^l

HT 
HT 
NT 
NT
HT 

79.8 
HT 

12.1
HT

NT 
99.0 

ibw.b
NT 
HT 
NT 
NT 
8.9

NT 
._ NT

NT 
NT 

... W .
KT 
HI 

Wr’
NT

. ..ir-iiz-ii... . 
08Z19Z87 

711Z33

NT 
HT 
NT 
NT 
NT 

79.9 
HI

o 
o 
o 
co o 
00

ngZl ngZl ng/l ngZl ngZl n^l 
ngZl iqZI ngZl

ngZl ngZl

1Z60.0 
. . ?«•« 

912.0 
HT 
NT 
NT 
NT
8.7

NT 
NT 
NT 
NT 
NT 
n.i 

NT

NT 
HI

Barlun 
Borm 
Odorltf* 
Iran 
Itanginn* 
Htragm, Iknoiila 
SodiinSulfate as SOI Solfldn as 8

w/i 
ngZl 
unlws 
nffl 
ngZl 
ugZl 
Std.On 
Std.Uh

11.0
. .

987.0
. HT

NT
NT 
HT
9.8

87.0 
873.0 

NT 
NT 
HT 
NT
8.8

9.1 
89.0 

927.0 
HT
8.0 

93.0 
NT
8.7

0.009 
0.03

NT 
122.0 
982.6 
a9.o

NT
NT 
HT 
8.8

NT 
890.0

NT 
HT 
HT 
7.1 
8.73

NT 
NT

■ S

92.0 
iff 
3.7 
NT

78.0
89.0 

iloa.o
NT 
HT 
NT 
HT
7.1

lHK-1?...........lf:112-M.
03ZI8ZB7 08Z19ZB7
707113 711Zn

NT 
NT 

5  
NT 

82.9 
HT

Blodwnlcal Oxygen Oenand (BOD) Ownlcal Oxygen Benand (COD) Specific ConriuctancelnnlxixZai 129 Deg Cl Total Dissolved Solids IIDSI Total Organic Carbon ITKI Total Organic Halides pH-Field pH-Laboratory



PHYSICAL PROPERTIES:

Iff Iff Iff Iff Iff Iff Iff 1».OTmptratara deg. c 13.0

VOLATILE ORGANICS:
10.0 0.0 tO.TR.O 13.0 36.0 16.7

36.7 IffIff MT
33.0 NT Iff Iff ..NT NT NT NT

ACID EXTRACTABLE ORGANICS:
8.1

7.000.0
0.7

9.0

BASEZNEUTRAL ORGANICS:

NT NT NT NT NT NTNT

ROHM AND HAAS SPECIFIC INORGANIC PARAHETERS:
I

38.0 01.08 0.97 1.88 01.1 99.1

1

•1

Mtrogen, Nnnonla 
Sairate as SOO

17-113-10 
06708/80 
016993

9.0 
NT

17-113-10 
13/30/80 
030100

aaorobeniene 
Ithylbmiene 
O.P-Xyltnt 
Toluene 
Total Dolatlle Organin

ng/1 
ng/l

17-113-10 
03/38/88 
808699

17-113-10 
06/30/88 
830139

60.8
10.0

17-113-10 
10/00/88 
813097

13.0
30.0
9.0

6.0 
9.0

17:113-10 
n/13/80 
mnt

17-113-10 
00/39/80 

030171

O 
O 
o 
co 
o 
to

SRNPLINS LOCRTION: 
sonniNS nit: 
tn SNini NUIININ: 
SRNIU IB:

3,0.6-TrIcMor«|ihenol 
3.0-BlBltro|itmiol 
0.6-MRltro-3-netlvl|ilieml 
0-tKloro-3-net1i71|ilienol
O-mtregheool 
PentachloroiilieRel

I.O-Mchlaraiienieae 
UB(3-ttliyllwx71)phtlialate

ogn 
ug/l

7.3
10.0

008300 
nr 07 008330

18.9
33.0

1
!

og/l 
ug/l 
og/l 
ug/l 
og/l 
ug/l

IMIMO 
03/R/80 
008330

ug/l 
og/l 
ug/l 
ug/l 
ng/1

93.1
6.0

17.0
0.3
3.0

70.0
0.0

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



   

 
INDICATOR PARAneTERS:I ■

NT : NOT TESTED AS PART OF THIS STUDT.

wztozn 
810139

Uochmlcal Oxygm DmanO (RD)
OiMiiul OiyoM Dmam) <CODI 
Speciric CenitactancelanhosZcn (19 Oeg Cl 
|iK-neltf

lF-112-10 
M/n/B8 
808U9

n.9
193.0
980.0

i.«

LF-11M9 ... 06Z08Z89 
910991

HF 
92.0 

840.0 
0.28

lF-112-19 
mmm 

930171

F-112-19 
wain 
939104

9.0
NT

70.0
0.91

ngZl 
ngZl 
whos
Std.lh

O
O o 
to
o

SRnFlIWl...
SRimiHS ORTI: 
8cn sonnt rmibir: 
sonni IB:

908339

JO" .
81.0

800.0
0.19

 17:112-19  
mwn 
908340 

BOP OF 908339

19.0 
HT 

1000.0 
0.09

27.0 
97.0 

HI
NT

2.0 
78.0 

NT 
NT

24.0
02.0

800.0
0.19

930.0 
w.b 

NT 
NT

IF:I12:1?. .. .. lF-112-19 
10Z04Z88 0IZ12Z89

833097 900987



SMini ID:

PHYSICAL PROPERTIES:i

NT19.0 HI NTd«g. cl»«peratiir»

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
HT Rl RT

ROHM AND HAAS SPECIFIC ORGANIC PARAHETERS:
RI RTng/I o.oz RTSnrfactutf (RMSI

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

RTRT RT

SmniRt LOCRTIOR:
mniRB DRTI:
KR SRmU RURKR:

Dwlttlm t«r RiMai 
Deviation Tor RadilM »6

Intone 
Bmimo

ng/I 
ng/I

og/l 
ng/1

RT
HT

IT-IIMZ 
08/03/83 
910ZT9 
910188

HT
HI

lT-11t-« 
mn/a 
8i<m 
91 om 

DUPOT 91«Y9

RT
RT

iT:iii-« 
08/03/84 

HTTOO

RT
HT
HT
HT
HT
3.99
HT

IT-11I-W 
01/13/89 
90n9T 
vmn

o 
o 
O 
to

ftrton 
Boron 
Chloride 
Iron 
HangMOse 
Mtrogn, Innonla 
Sodion 
Sniratt as SM 
Solfidts as S

ng/1 
ng/l 
nt/l 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

209.0
996.0

0.396 
0.22 
39.6
116.0 

1.93 
3.06
31.9 
1.6 
1.0

RT
HT
HT
RT
HT
3.31
HT

HT
RT
RT
HT
HI....0.6
HT

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

21.0 0
1.2 J



annt»:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
Total nmiallcs ngzi 9.m m ID ID

NT : NOT TESTED AS PART OF THIS STUDT.

nZT S/89 
5(ttW 
M2TT3

IT-IIMI 
mznzn 
SHITS 
SHIN

ir-ni-« 
nzoszin
SHIW 
SHin 

nr or sh »s

ir-iii-« 
OTZOTZW 
tlTHO

o 
O 
O 
CO

ro

anniK i
MOniKS Mil: 
Rn anni imikr:

ngzi 
ngZl 
anhM 
ngZl 
ngZl 
ugZl 
Std.Un

ID 
»1.0 

m.o 
m.o

ID
NT
6.S

7.S 
S7.0 

411.0
NT 
i.e 

It.f 
0.6

ID 
S3.0 

SS6.0
NT 
n 
NT
6.3

NT 
00.0 

SZI.O
NT 
NT 
NT
6.4

Olottienical Oiygm iMnand (0001 
OiHdcal OiygM Denand ICODI 
Spearic CooductancelonhosZcn |Z3 Deg Cl 
Total Unolvcd SoUdi (TDSI 
Tetd organic Cartm ITR) 
Total Organic Halides 
gH-Laboratory



PHYSICAL PROPERTIES:

HIHI HI HIdeg. c 13.3Tenperatort

RADIOACTIVITY PARAMETERS:

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

BASEZNEUTRAL ORGANICS:
3HI HI Z.Oog/1 HIMsd-Chloroethyllether

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

I

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:
HI HI HIHIngzi O.MSirfactaati (nmsi

!

!
GO

i.r-onns-tinHiletal lentatively Identllled VoIatllM

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

ngZl 
ng/1

HI
HI

II-113-W 
08/03/S3 
31«7I

HI 
HI

II-113-W 
mmifa 
Siam 
nano

HI
HI

HI 
HI

ii-113-ai 
vtinnt 
61II30

IIH.O980.0

o 
o O GO

sonniRt LocniiOR:OROrUHS BRIt:BCD SRimi HUnSIR:

levlatlM for Radlin Beviatlon far Radim »6 ngZl 
ng/I

ii-113-ai 
mnana 
901810 
901080

ii-113-ai 
01/10/80 
ooona 
080880

og/l 
ogn 
eg/I

I 
I

I 1.I-BI8IZ-an.0R0IIR0RTI-IIHRRI 
l-HIRIL-RURIinRl (II 
Total Imtatioelg Ident. Sml-OolatUei

11.0 J
27.0 J 
aa.o

n.o J 
20.0



i

ROHH ANO HAAS SPECIFIC INORGANIC PARANETERS:i

1.0 in m
! METALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
in in in RTng/l o.nTotal Rnnollcs

ampiiKE
SMiniW mu: 
101 SRimt nmnR:

ng/I 
iigZl 
ng/l

lF-11I-« 
n/ivn 
90Z0N 
901086

8.0 
61.0 

718.0
NT 

29.0 
If. I
6.9

17-111-02 
00/09/89 
910n7

m 
HI 
HI 
HI 
NT 
NT
NT 
NT 
NT

in
NT 
NT

NT 
NT 
HI
NT
NT 
NT 
NT

LF-tl3-« 
08/09/89 

910297 
910290

in
NT 
NT

IM13-02 
01/16/86 

600100 
600889

iT:.iii-??.. 
nim/ti 
mni

HI
HI
NT

Barlin 
Boron 
Oilorlde 
Iron 
lUnginnt 
Mtrogm, Nnonia 
SoMin 
Snlfato as SOO 
Snlfides as S

ng/l 
ng/l 
ntn 
m/i 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

0.688
0.1

88.2
107.0

2.06
26.6

102.0

HI 
M? 

1M.9
NT 
HI 
NT
6.3

NT
NT
NT

O 
O 
o 
co

Brnnlc 
Oronliin 
line

ng/l

mhos 
ng/l 
ng/l 
iig/1
Stil.lh

NT 
NT 
HI. s..
0.9 
NT

NT 
79.0 

719.6
NT 
NT 
NT
6.9

HI
HI 
NT 
NT 
in
0.00
NT

HT 
98.0 

688.0 
178.0

NT 
NT 
6.0

0.083
0.001
0.03

HT
NT 
NT 
NT
NT 
0.66 
HT
9.21 
HT

NT : NOT TESTED AS PART OF THIS STUDT. — : NONE DETECTED.

Blodimlcal Oxygen Denand (8001Ownical Oxygen Oenand (COD)Specific Caoductance(mhos/cn |29 Deg Cl Total Dissolved Solids (IDS)Total Organic Carhon (TK) Total Organic Halides pH-laboratory



I.
i

PHYSICAL PROPERTIES:
NTdeg. c lt.e NTTenperatore

RADIOACTIVITY PARAHETERS:
I

VOLATILE ORGANICS:

NT

ROHN AND HAAS SPECIFIC ORGANIC PARANETERS:

ROHR AND HAAS SPECIFIC INORGANIC PARANETERS:

NT HI

STUDY.

I 

■

oil I Oraaie 
Sarfactants (HMSI

I I

SHimiHS lOCRTION:
SaniUNC Mil: 
BCN aiNU HURR:

leviatiM fvr Raditn 
OcvlatlM fur Radlai R6

Rntone 
dilorofiini

ngzi 
ng/l

og/l
Bg/l

ngZl 
ng/l

iF-Tll-ie 
01/T9/09 
aomz 
onm*

NT
NT

IT-IIH-ZO 
nmna 
SIMM 
91MZ1

NT
NT

NT
2.T

NT
NT

ir-lTH-ZO
OT/Of/Oe 
einoT

NT
NT

■tflon

OMorldi 
Iron 
Ranganew
Mtrogm, RNtonla
Sodtoi
SBirata as SM 
SDirides as S

NT
HI
NT
NT
NT
T.M
NT

ng/l 
ng/l 
ng/l
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

i 

d

T90.0nt.o

O O
o 
oo
CT.

O.TTO 
0.Z4 
ZI.9 
M.S 
3.T3 
(9.0 
T2.3 
(.9 
T.O

0.0
0.31

NT 
NT 
HI 
HI

...
NT

NT : NOT TESTED AS PART OF THIS
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.

T6.0 0



I:
I

HETALS:

INDICATOR PARANETERS:

OTHER PARANETERS:I

Total Plmollcs ngzi O.OS KT RT

NT : NOT TESTED AS PART OF THIS STUDT.

i

sinniw I 
" MHIURtlMTE:

Ri) SRfiilE IRffiffiR:

ngZl 
ngZl

ir-iia-w 
nzi3Z83 
30ZWZ 
vtnn

ir-iia-a 
Mzoftzn 
310*30 
31MZ1

HT 
31.0 

313.0
HT 
HT 
HT
i.l

HT
HT

OfZOOZOO 
0177*1

HT
HT

I 
I

o 
o 
o 
co 
I—‘ 
05

ngZl 
noZl 
mhos 
ngZl 
ngZl 
ogZl 
Std.Uh

■treury 
line

0.0007
0.02

RT 
32.0 

27*0 
iw-.®....

HT 
HT 
0.3

20.0 
37.0 

207.0
HT 

io.o 
».7 
7.0

UodiMical Oiygm Dmand (0001 
Ownical Oxygen Dmand (CODI 
Specific CmdttctancelwihosZai |2S Deg Cl 
Total Dixwlwed Solids ITDSI 
Total Organic Carbon ITKI 
Total Organic Halides 
pR-laboratory
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1.;.
SflnPLC ID:

TENTATIVELY IDENTIFIED VOLATILE ORGANICS (CONT.)

J

i
BASEZNEUTRAL ORGANICS:

».9
12.2

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

I

I.I-McMorobintene
1,3-UcMoroiiMzene

ugzi 
ugZl

2.1, S'lnniTHVl-MItNOL
4-(bb3,3-KTmnnHVLBUTVLi-mmi 
OHTHVL ESTER PHOSPHORIC HUD 
Tet«l Tenutiwely Idmt. S(ni-D«latU»5

Oil I OTMie 
SarfutuH (ROHS)

UhknouA
Total Tantatlvely Identified Oolatlles

ug/l 
ug/l

ir-iis-ii 
02/10Z00 
302091 
302002

10.0
1.13

lF-113-11 
02ZI0Z03 
302092 
302000 

OOP OF 302091

IF-113:!1 
e0Z03ZS3 
310290 
310291

NT
RT
RT
MT
MT
MT

NT 
NT

IF:113-11 
10Z20ZS3 
319302 
319296

RT
NT
NT
NT
NT
NT

lF-113-1.1

10.0
27.0

NT
NT

J
J
J

IFt113-11 
12Z31Z06

NT 
NT 
NT 
NT 
NT 
NT

NT 
NT

.F-113-1) 
n/am 
mtn

RT 
NT 
NT 
NT 
NT 
NT

NT 
NT

Oarliai 
Reran 
Chloride . 
Iron 
Hanganese 
Hitrate as N

SRRPIINE I 
SRHPllNB OHTt:
NCR SHRPLC RURBER:

NT
NT

HI 
NT 
NT 
NT 
NT 
NT

HI 
NT 
NT 
NT 
NT 
NT

9.0 
90.0

219.0

HI
NT 
NT 
NT
NT 
NT

ngzi 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

.._ g _. -S.

ug/l 
ugZl 
ngZl 
ugZl

!o

co
w

0.100
0.00
20.6
00.0
1.00
6.01

3.0 
0.16

0.233 
0.23 
2.6 
06.0
2.02

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

tr-ns-!!.... iF:ii3-ii...01/16/08 ooztszeo
600906 607122
600091



sinni IB:

INORGANIC PARAMETERS: (CONT.»ROHN ANO HAAS SPECIFIC

1.0 HI HI

METALS;

INDICATOR PARAMETERS;

4.3..

OTHER PARAMETERS;
HI HI HIngn 0.01 HI HI HI HIlotal Mmollcs

!

1

i 
i

I
i

SMUIHO LOCHIim;
OMFLIHO nil; 
m srhui huhrh;

Ortnlin 
Unc

ngZl

ngZl 
ngZl

ngZl 
ngZl

11-119-11 
0ZZ14Z89 
901801 
90ZB8I

11-119-11 
OZZ10Z89 
90Z8K 

... SBnw 
BUHOr 90Z80I

Z9.1
10.1

9.m 
0.00

11-119-11 
08Z09Z89 
910nB 
Biozn

ir-119-11 
nziozM 
ooono 
OBOOfI

11-119-11 
b0ZI9ZU 
mm

34.0 
HI

11-119-11 
mznzn 
oinsi

90.0 
Hl

HI
HI

HI 
HI

II-I19-1I 
nmm 
nan

38.1 
HI 

02.0
HI.

HI 
HI

ntrogm, Rnrwnli 
SodlinSulfate as SOO Sulfides as S

xiin 
ngZl 
uHhes 
ngZl 
ngZl 
ugZl 
Std.Uh .

Iff____
HI s --S ■- .... J...

ir-113-11 
12Z31Z84 
amt

Q 
O

• do
CD

20.0
22.3
91.0
1.0

HI 
213.0 
901.0

HI 
HI 
HI 
4.2

44.0
04.6

900.0
HI
4.0

94.9
4.9

0.002
0.03

4.0
73.6

014.0 
•ff- 
4.0

. ..Iff.. .
180.0
880.0 

HI 
HI 
HI

........6-J... .

0.90 
HI 

29.8
HI

...-Iff- .....
03.0

403.0 
HI 
HI 
HI

._v

37.73 
HI 
1.22 
NT

■ -i'i- 
442.0 

HI 
HI 
HI

HI 
170.0 
704.0

HI 
HI 
HI
7.2

21.7 
HI 
3.0 
HI

31.8 
HI 

Si"

HI. 
103.0 
770.0 
390.0

HI 
HI 
4.9

1?;119-11 
iezioz83 
910302
910204

—iTi-
■490.0 

Iff 
HI 
HI
M i-*...- ...

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.

lloctienicBl Oinen Dmand IBODI 
amdcd Osygm Dmand ICON 
Specific ConductancelunliasZa flS Seo Cl 
letal Bissolved Solids (IDSI 
lotal Organic Carton IIKI 
lotal Organic Halides 
(R-laboratory



I:

PHYSICAL PROPERTIES:

Imptralora HI 1».Odeg. c

VOLATILE ORGANICS:

U.S

3.9

BASE/NEUTRAL ORGANICS:

l.d-McMorobtazfne ngzi z.a

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

3.0

INDICATOR PARAMETERS:

Htrogm, Ommla 
Sulfate as SIM

■eniene Chlarobenzene Ithrlbeazcne O,P-Sylene

ng/l 
ngZl

ng/l 
ng/l 
ng/l 
ng/l

IM19-11 
1«/03/Ba 
832033

U.O 
NT 
NT

ir-ns-n 
warn 
nmn

NT 
980.0

3.82

O o o co
o

SNimiNE I 
8nnM.III6 BRTI:
801 SSIHIZ RUISIR:

ng/l 
WllMS 
Std.Ub

19.3
23.0

29.1
1.0
2.0

Oienical Oxigen Oenand (OIDI
Specific Cemkictancelunhos/cn |2S Deg C) 
liH-Field

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.



I

PHYSICAL PROPERTIES:

nHTd(fl. c 11.4Twiperatart

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS;
7.0og/IOilorofomi

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS
I

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

i

I

SRimiRS LOnilOII:
nimiRC nil:
Bcn SRnn.1 iMino:

i-omL-niRinRi iii
Total Tmtatlooly Idmt. Stnl-OolatllM

QU I (reaw 
Snrfactants innsi

ng/1 
ng/l

ngzi 
ng/l

17-115-31 
0I/14/BS 
301873 
301887

RT
HT

3.0 
0.10

17-115-31 
08/05/83 
314177 
314171

HT 
Hl

HT 
HT

HT
HT
HT
HT

HT
RT

HT
HT
HT
HT

Icvlatlen Tor RiMun 
Doolatlon Tor Raaon ttt

Bvlon 
loron 
Chlorltfo 
Iron

ng/l 
ng/l 
ng/l 
ng/l

17-115-31 
07/07/80 
mm

03 ro

ag/l 
og/1

0.138 
0.Z7 
3.0 

43.0

143.0
300.0

J
NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

33.0 3
33.0



I:

ROHH AND HAAS SPCCIFIC INORGANIC FARAHETERS: (CONT.Ii

1.0 HI

METALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
Total Mwnolics ng/l 0.01 NT

NT

0.002 
0.00

OroNlun 
line

O 
O 
O 

■ CO 
ro 
hO

sonn.iNC I 
smn.iNt bite: 
KN SMIPlt HUnnR:

itanguiHO
Mtrogen, Ntionla
Sodlun
Snllate as SM
OhIHiIh as S

ir-115-31 
02/14/09 
902093 
902089

2.38
26.0
12.3

lF-113-31 
08/09/89 
914299 
914292

NT 
300.0 
400.0

NT 
NT 
O.I

ir-119-31 
vuvun 
617732

NT 
16.4 

NT

ng/l 
ng/l

NT 
19.3 

NT 
4.88 
NT

NT
NT -s

ng/l 
ng/l 
atdws 
ng/l 
ng/l 
StO.Un

ng/l 
ng/I 
ng/l 
ng/l 
ng/l

NT 
69.0 

409.0 
221.0

NT 
6.2

4.2 
12.0 

422.0
NT 

10.0
6.3

nodiinlcal Oxygen Oenand (BOD* 
Ownlcal Oxygen Oenand (COD* 
Specific Cnoductancelunhos/cn |29 Deg Cl 
Total Dissolved Solids ITOS) 
Total Organic Carbon ITK* 
pH-Laboratory

: NOT TESTED AS PART OP THIS STUDT. 
: NONE DETECTED.



i

aiBPlt ID:

PHYSICAL PROPERTIES:

7.1 tn KT HT Rl Iff NT IffTMiptratiir* »9. e Iff

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

1.3 7.1 4.0 i 1.4

BASE/NEUTRAL ORGANICS:

19.8

J
49.0 87.0 130.0 U.O 97.0 91.0 19.0

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS
77.0
73.0

sanniHG lowiidr: 
sonniNo mil: 
101 SOimi IMKR:

Mvlittm for Riittin 
OfwUtlm for RuUiin 770

1.4-0381811181 III
2,3-Cya0HIXDIIRE-1.4-DI0HI II)

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED. 
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

17-116-13 
07Z19/89 
90X043 
90X040

HI 
HI

Iff 
HI

17-110-13 
00/18/89 
911100

HI
HI

HI
HI 
HI 
HI
HI 
HI

17-110-13 
08/00/89 
914300 
914X03

HI 
HI

17;116-13 
1D/X3/83 
910300 
910380

HI
HI

17*110-13 
01/10/80 
000884 
000800

HI
HI

HI 
HI

HI
HI

17-116-13 
04/18/80 
007178

HI
HI

17-110-13 
oo/ox/eo 

0177X8

109.0
073.0

HI
HI

J 
J

17-110-13
IX/31/80 
0X7701

HI
HI

HI
HI

lotti Xylmn 
Oilorolnnime 
Oilororam 
R.P-Rilcne 
O-Xilmt 
lOIumo

. HI
HI - s ■

17-110-13 
01/10/W 
000808 
000883

DIP 07 600884

bX-ncMoroteaxene 
drysont 
M-n-butrlphthilate 
H-n-ectyliititIwlate 
UsIX-Chloroetlyllethcr

ng/l 
ng/1

og/l 
og/l 
og/I 
ug/I 
ug/1

og/l 
og/I

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ng/l

O 
O CO 
ro 
co

9.x
8.9x.o

13.7
4.7

10.x
X.7

3.0
■s

0.3
17.8

3.0 
97.0



I:

. .. SRRPlt ID:

TENTATIVELT IDENTIFIED SEfll-VOLATILE ORGANICS (CONT.)

ROHH ANO HAAS SPECIFIC ORGANIC PARANETERS:

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:

MI I GTMM 
SurfactMts IflBRSi

nimiNS I 
SRRrillB DRTE:
RR amFLE RURBER;

ir-116-n 
0EZ1SZB3 
sems 
some

e»zis/es 
311)69

nr 
HI 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT

IM16-13 
06/06/83 
St 6300 
Stem

NT 
NT 
NT 
NT 
NT 
2.S2 
NT 

13.4
NT

NT
NT

tr-116-13 
ibzESZBS 
319396 
319389

NT
NT

IM16-1S. 
41Z16Z66
WWW 
600899

NT
NT

. IT:116-13 0tZt6Z86 
600898 
680883

OU* or 600884

NT
NT

lF-116-13 
04Z18Z86 
tnm

NT
NT

lF-116-13 
09/02/86 
617228

nr
NT

J
3 
3
3
3
3
3
3
3
3
3 
3

LF-116-13 
12/31/86 
627781

NT 
NT 
NT 
NT 
NT 
68.3 
NT 
34.0 
NT

NT
Nr

o§ 
co 
ro

2.3DinErHn.2.3CTa0H(XRDIENI1.4BiaR (I) 
2-(2-(2-BUT0XyETNIRV>ETH0XVl-ETHRN0l (II 
4,SOINVDROt,4.STRIRETHVL1HTETIMMBORXE(
4-(2.2,3.3-TEIIMniTHVlBinn)-ra»Nl 
nrrniiNTL ester oiPNOsnionc ono 
Ikknoun
Uhknoiin 
Uhknoun 
Ihloioiin 
Ihloiaun 
ttilmauii 
Ihknoun
Total Tentatlweli Idmt. Senl-Volatlln

NT
NT 
NT 
NT in 

72.02
NT 
13.8
NT

NT 
NT 
NT 
NT 
NT 
72.2 
NT 
23.8
NT

ngzi 
ngzi

Barton 
Boron 
Oilortde 
Iron 
Nanganow 
Nttrogm, Rnnonla 
Sodtun 
Sulfate as S04 
Sulfides as S

ngZl 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl 
ngZl 
ng/l

og/l 
ogZl 
ogZl 
ogZl 
ogZl 
og/l 
ugZl 
ugZl 
ugZl 
ugZl 
og/l 
ogZl 
og/l

4.0
1.68

nr 
NT 
NT
NT 
NT 
69.3
NT 
19.6 
NT

0.313
0.7
17.7
8.73
33.3
230.0
12.7
1.0

NT 
NT 
NT
NT 
NT 
71.3
NT 
24.3 
NT

NT 
NT 
NT
NT 
NT 

64.0
NT 
37.2 
NT

23.0 
34.0 
42.0
33.0
36.0
33.0
17.0
12.0
13.0 
31.0 no
J.9

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LlMlf



SRimt ID-  

METALS:

RT HT m NT NT NTng/l 0.004 NT HTRrcmtc

INDICATOR PARAMETERS:

OTHER PARAMETERS:
KT HT NT HI NT0.06 NT NT NTflgZlTotal rnmollcs

NT : NOT TESTED AS PART OP THIS
 

STUDY.

i

I

o 
o 
o 
co
O!

SniTPLZRS LOCNTIOH: 
mniRE nil: 
KN SRHflt NUHRN:

ng/l 
ng/l

ir-no-is 
mnvn 
mm 
somo

IF*116-1I 
06/iezn 
311160

NT 
NT 
NT 
NT 
NT 
HI 
HI

Lr:ii6:n 
owo6zn 

314300 
314108

.. lF-116-13 
warn 
310306 
310800

01Z16Z86
600000
600003 

nr OF 600084

IF:116-1I 
04/10/06 

60F1F0

HT 
n.9 

1030.0
HI 
HT 
NT 
6.0

.IF:I16-13
OO/OZ/06 
onno

lF-116-13 
11/31/06 
6nF01

i

NT 
116.0 

1300.0 
010.0

HT 
NT 
6.F

HT 
131.0 

1Z64.0
HT 
HT 
NT 
6.F

HT 
100.0 

16Z8.0 
. ..m

HT 
HT 
7.1

HT 
70.0 

1461.0 . s -
HI 
7.1

ng/l 
ng/l 
ng/l 
Std.UR

Z3.0 
103.0 

17Z0.0
HT 

10.0 
114.7

6.7

Uedwnleal Oxogen Oanand 4B007 dienlcal Oxygen Dinantf (COD) Spedflc Conductancelnnhos/cn |Z3 Deg » unhos Total Dissolved Solids ITDSI Total Organic Carbon ITKI Total organic Halides gH-laboratory

NT 
10Z.0 

ZIOO.O 

■s-
HI 
6.7

IMI6-11 LF-116-11 
01/16/06 
600004 
600000

HT 
03.0 

146Z.0
HT 
HI 
HT
7.0



I:

PHYSICAL PROPERTIES:

RT 17.0Tmptritor* deg. c HT

VOLATILE ORGANICS:

1.1
HI

1.4

inNT

BASEZNEUTRAL ORGANICS:

14.0

RT

INORGANIC PARAHETER8:ROHN AND HAAS SPECIFIC

INDICATOR PARANETERS:

STUDT.

RItrogtn, Ihnonla 
Solfate as S04

SARFlINt I 
SRimiRt mn: 
BCR sonm NUmiR:

ng/I 
unlws 
Std.Uh 
Std.Un

og/I 
og/l 
og/1 
og/l 
ug/1

ng/1 
ng/1

LF-1U-13 
mam 
mm

m
RT

LT-IK-n 
lo/ojzm 
oizon

190.0 
NT 
NT 
NT

too
12.0

Lr-116-13 
mam 
noiTi

O 
O 
O 
CjO 
ro 
05

Omzelalantlracene
UmthylOhtlialate
UsH-adoreethylletNer 
UsIZ-Ithylhexyllplithalate 
Tatal Bast/Neutral Organics

agZl ngZl ngZl ugZI ogZl agZl ngZl

NT 
1110.0

6.10
NT

1.1.2,I-Tetrachloroethane 
1.1.2-TrlChloroetliane 
CMeroiwnitfle 
BUronocMaraiwthine 
O.Myltne 
TolueneTotal Oolatlle Organics

0.0
10.0
46.0
32.0

104.0

1.1
i.i

39.0 
NT

40.0
92.0

97.9
29.0

Oienlcal Oxygen Denand ICOOl
Specific ConikictancelunliosZn f29 Deg C) 
pH-Field 
pN-laboratory

164.0
1974.0 

NT 
7.2

NT : NOT TESTED AS PART OF THIS — : NONE DETECTED.



PHYSICAL PROPERTIES:
HT HT KT KT KT! KT HTHT TT.Tdtg. eTcnpcratarf

RADIOACTIVITY PARAMETERS:i

VOLATILE ORGANICS:
HT

T.6
W. HT i.JHI HT
HT HT HTHT HTHT

TENTATIVELY IDENTIPIEO VOLATILE ORGANICS . .

BASE/NEUTRAL ORGANICS:
T.<

HT HTHT HTHT HTHT

: ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

i!

i

•i! i

iNlitlon Tor Riinan
Deviation Tor RiiMon

T,I--iniTnS-ITHIHI
Total Tentatively Identified Uolatilen

IT-TTT-M 
oi/iozn 
901TS9

HT
HT

lT-11T-n 
0ZZ19Z89 
gento 
9omi

KT
HT

IT-TIT-M 
03ZZ1ZS9 
mtn

HT
HT

HI
HT

HT 
HT 
HT
HT 
HT 
HT
HT 
HT

IT-TTT-H 
OSZMZn 
9tO«3Z 
910013

HT 
HT

1.3 
HT

IT-11T-3I 
ywam 
919390 
919387

18.970.6
Z.8

HT
HT

lT-117-31 
01Z19Z86 
800807 
800790

HT
HT

IT-117-3Z 
00Z19Z88 
mtn

13.9
1.8

HT
HT

LT-117-33 
09Z03Z88 
817309 
817799

n.o 
1390.0

HT 
HT

Total Xylenes 
Benzene 
Chlorobenzene 
thlorofom 
fl,P-Xylene 
Bethylene Oilorlile 
0-Xylene 
Toluene

1.3- Dlchlorolienzene
1.3- Oldilorolienzene 
bO-Dldilorobettzene 
Us(3-Chloroethyl)ether

ngZl 
ngZl

ugzi
ugZl

HT 
1.9 
HT

3.9
0.8
HT

ugZl 
ogzi 
ogzi 
ogZl 
ugZl 
ogzi 
ugZl 
ogZl

LT:1T7-33 
08Z18ZB3 
911170

O 
O 
O 
03 
ro

ugZl 
ugZl 
ugZl 
ngZl

HT 
33.0

8.3
39.3
3.7

HT
93.1
0.8

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED. 
J

SHnPlIHC LOCHTIOH: 
. nmUHS HTE:

DOI Mnn.1 IMKR:

t.t J

8.0 J 
8.0



i

BASE/NEUTRAL ORGANICS: (CONT.)
19.0 7.1 J

10.0

TENTATIVELY IDENTIFIED SEHI-VOLATILE ORGANICS

= i

Usll-Chloreethyllethtr
Usll-lthylhfiyllphtlialatt

ir-117-M 
nmm 
901709

HI
HT

ir-117-H 
01/19/09 
901900 
901901

ir-117-Ji 
03/11/09 
909701

HI
NT

17-117-31 
00/10/09 
911170

HI
NT

17-117-31 00/19/00 
007179

NT 
HT

t7-117-31 
09/03/06 
017309 
017199

BJ/l 
og/l

17-117-31 .. 01/19/00 
000007 
000790

J 
3 
J 
J 
J 
J 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3

bl-OlOll-aiLOROITNOXn-ITHINl III 
Z-HETRVL-1t3-CTCl0PIHTNNIDI0NI (Il 
3.9,9-TRlNETHyL-2l9HI-7UmN0NI 
niTHVL ESTER PHOSPHORIC OCID III 
TETMETHn. ESTER DIPNOSFRORIC RCID (II 
Uiknoffl 
Uhhnwn 
Uhkneun 
Uhknoiin 
Ikknimn 
Ikknoiin 
UMineun 
Ihknaiin 
Ihknoim 
Ikiknnin 
ttiknm 
IkkiNm 
URfcmun 
Uiknoun 
Ihknoun 
UhkiMun 
Uiknmii 
Ikiknwn 
Total Tmtatlvely Idmt. Sanl-Oolatlles

ng/l og/l og/l ag/1 ■g/1 og/l ug/l ng/1 ug/l ug/l og/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l

00.0 
97.0 
20.0 
130.0 
220.0
17.0 
09.0 
03.0 
27.0
02.0
20.0 
17.0 
32.0 
19.0
27.0 
10.0 
19.0 
11.0
39.0 
00.0 
170.0
09.0 

036.0

SMIFIINE LO^^:

SONPIIRO MTE: 
BtN SRNPLE NUNSIR:

17-117-31 . . ; 17tI17t32 . . 09/06/09 10/19/09
910031 919390
910013 919307

\s
i CD

NT : NOT TESTED AS PART OF THIS STUOT.
— : NONE DETECTED. 
J ; ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



PESTICIDES, PCB*S AND HERBICIDES:
CMtt-mc (Undine) BJ/1 NT NT NT NT NT NT NT O.«

ROHH AND HAAS SPECIFIC ORGANIC PARANETERS:

ROHH AND HAAS SPECIFIC INORGANIC PARANETERS:I

HETALS:

I-

I 
i

Oil I crcaie 
sorfutniM imnsi

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

IT-ITT-M 
01/30/83 
30im

NT
NT

NT
NT
NT
NT
NT
NT
NT
NT

IT-ni-K 
n/13ZB3 
30m, 
3omi

0.327
0.01

108.0

NT 
NT

NT 
0.000&
NT 
0.01

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
NT

17:117-32 
00/18/83 
911170

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
NT

17-117-32 
08/1)0/89 

910032 
910023

NT
NT

__  IM 17-32 
io/23/n 
910300 
910387

NT 
NT 
NT
NT
NT 
NT 
NT
NT

NT 
NT

17:117-32 
01/19/80 
000807 
000700

NT 
NT 
NT 
NT 
NT
NT 

100.7
NT 
NT 

20.2
NT

NT
NT
NT
NT
NT
NT
NT
NT

NT 
NT

17:117-32 
00/19/80 
007170

NT 
NT 
NT 
NT 
NT 
NT 

170.0 
NT 
NT 
10.0
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT
NT

17-117-32 
00/03/80 
017309 
017209

0.007
21.2
0.002
0.007
10.9
0.0009
0.000

NT 
NT

SOHUINE LDCNTION:
SMIFUHS mil: 
KN 88II7U RUHRN;

ng/1 ng/1

17-117-32 
03/21/89 
909702

NT 
.. NT

NT 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 

108.01
NT 
NT 

13.8
...NT . ._ ..

NlonlMM 
CaleHm 
Oranlm 
iNd 
NlBMllBR 
BeroirY 
SflMlim 
line

ng/l 
ng/1 
ng/l 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

ng/1 
ng/1

ng/1 
mn 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

NT 
NT 
NT 
NT

’ S--
108.0

NT 
NT 
NT 
NT

lorloi 
lirm 
aaarlde 
Goanlite 
Iron 
NingncM 
Mtrogn, Nnnanla 
Potasflm 
SoMoi 
Sidfata as SOO 
SBiridM as 8

1.72
0.2
21.0 
NT

399.0
33.9
1.0

3.0 
0.92

NT 
NT 
NT 
NT 
NT
NT 

092.0
NT 
NT 
NT 
NT

0.269 
NT 
NT 
0.008 
0.109 
7.89 

119.0 
22.1 
389.0 
20.9
NT

i.P§

NT
NT
NT
NT
NT ..
NT
NT
NT
NT
NT

NT 
NT Nl NT—-s -.133.0
NT 
HI

16.1
___ n____



■ INDICATOR PARAMETERS:

OTHER PARAMETERS:!
Total Rimollcs ngZl RT 0.08 RT RT RT RT RT RT RT

NT : NOT TESTED AS PART OF THIS STUDT.

!

i

o 
o 
o 
co 
co 
o

SRRPlIRt t 
sanniRB mir
ICR SRRm RUHKR:

IT-11T-K 
miwM 
901789

RT
RT
RT
RT
RT
RT
RT

IT-1I7-M 
01ZZ1/89

LT-117-11 
00/18/89 
911170

RT 
RT 
RT 
RT 
in 
RT 
RT

IT-117-M 
08/06/89 
91«K 
9I«n

17-117-17 
10/Z9/n 
919191 
919187

17-117-17 
01/19/86 

600807 
600799

17-117-17 
09/19/86 
607179

RT 
196.0 

7099.0
RT 
RT 
RT 
7.0

.7-117-17 
09/01/86 
617109 
617799

17-117-17 
07/19/89 
907999 
907991

RT 
RT 
RT 
RT 
in 
RT 
RT

no/1 
ng/1 
mhos 
ng/l 
ng/1 
ug/l 
Std.Uh

RT 
799.0 

7996.0 
..m .

RT 
RT 
1.9

RT 
791.0 

7998.0
RT 
in 
RT
7.1

RT 
181.0 

7111.0
RT 
RT 
R1
7.7

99.0 
197.0 

2110.0
RT

22.6 
292.6

6.8

RT 
199.0 

2110.0 
1100.0

RT 
-RT 

7.0

Blodienlcal oiogm Bmind (800>OiHilcal Oxygen Denand (COD)SpedTlc CoodunanceCmhosZai f29 Deg C)Total Dissolved Solids (TDS)Total Organic Carbon (IOC) Total Organic Halides pH-laboratory



!

VOLATILE ORGANICS:
I

BASe/NEUTRAL ORGANICS:

ROHN AND HAAS SPECIFIC INORGANIC PARAMETERS:
i

! INDICATOR PARAMETERS:

!

I
I

MtrogM, llnmla 
aaittt u SM

nmiNC LOoiTim: 
snnuNC mil;
■n nmu ruirr:

Total XylHiH 
Bmiffi*

ngzi 
ng/l

■gzi 
ng/l

1X/31/B6 
mnt

G 
O 
O 
CO 
CO 
I-*

1,3-nchloroiiMiMe
4-Br«mphmyl-phtayl»ther 
g-CMorNnlllna
Fluormt'
RmdilgrolntaiHme 
nwMntlrma

ng/l 
ng/l 
u^l 
ug/1 
ng/l 
ng/l

Z.I
U.3

131.0
ISfS.O

O.f

87.1 
1T.0

0.1 
».I 

11.3 
13.0
0.1 

10.9

ng/l 
■Ans 
Std.Ui

Omilcal OiygM Dmmit (COO)
Specific CMtfuctancelnrtios/ai |Z9 Reg Cl 
pR-laiinratnry



I:

SROFII ID:
I

PHYSICAL PROPERTIES:

Ttnperatur* deg. e KT ,.R RT HT. HI NT HI NT NT

VOLATILE ORGANICS:
M.Z 6.32.6

2.0 1.0 2.0 1.7 9.9

NT NT NT NT

BASE/NEUTRAL ORGANICS:
3.3*-01cUerobenzliHn» ugZl NT NT 10.0 NT NT

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:
Surfactants (RB6S) iig/1 NT 0.31 NT NTNT NT HI NT NT

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

j

1

. sonniNS I 
SNNMIHE nil: 
OCR SRHPLE NUNBIN.

Lf-118-28 
01/30/09 
901710

RT
NT
NT
NT
NT

ir-118-20 
02/20/89 
903294 
903292

0.213 
0.9 

97.4 
0.09 
1.39

ir-118-28 
03/21/a 
Mim

NT
RT 
RT 
NT
NT

17:118-28 
06/18/89 
911171

RT
NT
NT
NT
NT

NT 
NT 
NT 
RT 
NT

08/06/89 
914434 

. 914429 
HP or 914433

ir-118-28 
10/29/89 
919393 
919386

RT 
NT 
NT
NT 
NT

NT
NT
NT
NT
HI

.7-118-28 
04/19/86 
607180

NT
NT
NT
NT
NT

6.3
1.4

Barlm 
Baron 
OiloriOt 
Iron 
NanganKo

ng/1 
ng/1 
ng/1 
ng/1 
ng/1

1.0 
NT

17-118-28 
01/19/86 

600808 
600799

Total lylMM 
1,1-01chloro»thane 
Inieno 
ChlorobMzmt 
CMorofom 
IthflbMIMO 
Rethylne Oilorlde 
O-Xglent 
Tolumo

og/l 
og/1 
og/l 
og/1 
og/l 
ug/1 
og/l 
ug/1 
og/1

9.4
NT
1.1

o o o
a*? co rc

NT
NT
NT
NT
NT '

39.7 
4.0 
2.3 
3.4 
1.1 
NT 
1.3

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

17:118-28 ... 17:118-28 
08/06/89 914433 
914424

NT : NDT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



sannt »:  

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS: (CONT.I

METALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
ng/I KT 0.02 RT NT NT NT NT NT HITotal Fhenolln

NT : NOT TESTED AS PART OF THIS STUDY.i

oszoezoo 
noon 
31 «n

DW or 314033

I 
I 
i

ngzi 
ngZI

LT-IIN-ZS

mm

NT
172.0

RT 
NT 
RT

RT 
NT 
RT 
RT
RT 
RT

RT
RT

ir-118-28 
02/20/83 
303238 
303232

0.001 
0.0001

NT 
W.O
RT 
RT 
RT

RT
RT
NT
NT
RT
NT

RT
HI

RT 
HI 
NT
RT 
RT 
RT

00/18/83 
311171

RT
RT

RT
RT

RT
RT

RT
RT

ir-118-28 
01/13/80 
000008 ooo/n

RT
RT

lT-118-28 
04/13/80 
007180

RT
NT

ntrate as R
Nitrogen, Nnnonla 
SoMun
Snlfata as SM 
Snlfldei as 8

ng/l 
ng/l 
BlIWS 
ng/l 
og/1 
Std.Uh

ng/l 
ng/l 
ng/l 
ng/l 
ng/l

30.0
37.0
831.0
10.0
103.0

0.0

NT 
NT 
HI 
RT 
RT

RT 
00.0
&
NT

NT 
20.0 

301.0 
NT 
NT 
0.0

SRnniNB LOCHTIOH:
ORNfURS BRT2:
NCR SHINU RUHRIR:

Oronlan 
Rerniry

. 11:118-28 
io/23/83
317383 
318300

RT 
03.0 

770.0
RT 
RT 
0.0

O 
O 
o 
co 
GO 
cc<

0.3 
180.0 
07.8 
33.0
1.0

RT 
30.0 

NT 
38.0 
HI

NT 
30.0 

311.0
NT 
RT 
0.3

NT 
28.0 

032.0 
NT 
NT 
6.8

NT 
00.8 

RT 
33.0 

RT

NT
38.13 

NT
31.0
HI

NT 
38.0

NT
30.3
HI

lT-118-28  lT;118-28 
01/21 /W 

303703

. ... lT-118-28

314433
314424

HI 
80.0

780.0 
RT 
NT
AS

Modunlcal Osygen Denand (8081
Oimlcal Osygen Denand (COD)
Specific Cenductance(nnhos/on |2S Deg C>
Total Organic Carlton (TOC) 
Total Organic Halides 
pH-laboratory



PHYSICAL PROPERTIES:

RT HI 19.0HI nrTcnpcratiirt deg. c

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:

14.0 I
MT

NTNT 4.0

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS

ROHM ANO HAAS SPECIFIC INORGANIC PARAHETERS:
Mtregen, imnonia 
SBlfite u $04

o 
o 
o 
co 
co

1,1.Z>Z-Tttractiloroetl«ne
1.1.2-TricMorwthane 
Oceteae
ChlorobMiene
HbrenochloronethaRe
Rethrlcne Chloride 
Total Oolatilo Organics

l-HinOICVNI
Wilmiiiiii
Total Tentatively Ident. Seni-Oolatilos

ng/1 
ngZl

ngzi n^l

ngzi 
ogZl 
agZl 
agZl 
ogZl 
ogZl 
ugZl

ogZl
■9/1
ngzi

LF-iie-ze 
mourn

10.4
U.S

ir-110-28 
11/31/84 
emos

NT 
HI

LF-IIO-Ze 
mtuo! 
maa

RT
HI

11:118-28 
lozoszn 
8S2833

28.0
13.0

lF-lie-28. 
00/26/80 
030244

22.1 
28.0

RT
12.1

RT 
m

SNimiHC L 
SMinilie 0812:
BCM 888111 RUHBIR:

Oeolation For Radian 
Deviation for Radian 224

23.4
49.0

RT 
RT 
23.2

RT
HI

RT
9.6

3.1 
RT

RT 
HI 
RT 
0.0 
RT

38.0 
244.0

90.0 
HI

44.2
10.0

NT : NOT TESTED AS PART OP THIS STUDT.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

230.0 38 
23.0 j 
293.0



i

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDT. ... .

I

wnpiirs LOCTIIOH: 
mnuK gnt: 
BUI BflUnt IBBIBIR:

Oicnlul OirgM Denmd (COS)
SpKiric Conductancelanhes/CN fZS Beg Cl 
fetal Hsselved Solids (TDSI 
|«-flcld 
liR-Laboratery

ir-118-»

mm

ir-iiB-n 
11/31/86 

617783

iMiB-n 
18/83/88 
831833

118.8 
in 
HI 
HI 
HT

£Z> 
O 
O 
CO 
co 
tn

ng/l 
Hdies

std.un
Std.on

17.-118:18  
oi/isni 
7niB3

IM18:18 . 
nnun 

838168

18.8
. 837.8 

HI 
HT 
6.3

HT
888.8 

HT 
3.68

... .n......

11.8
883.8
186.8

HT
6.8

71.8
737.8 

HI 
HI 
6.8



PHYSICAL PROPERTIES:
Tcnpcratnre deg. e 11.7 HI RT HI HT HI 16.0

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
13.0 01.0 69.0 HI HT

JB NT
i.9

HT
01.0 s.e

HT ZO.I 18.3
HT HT NT NT

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

Bevlitlm lor Radian 
Bewlatlea for Radian »6

1-an.ORO-BUTflHt
UhknniB
Total Tentatively Identified Volatiles

SHnniNO I 
oaniUHO mit:
Bcn SRimt HUnUR:

ngZl 
agZl 
ngZl

ngZl 
ngZl

HT 
72.0

13.0
13.0 
HI

HT
NT

17-119-28 
08Z06Z83 
310031 
310022

RT
NT

RT
NT
NT
NT

3.0 
NT

NT
HT

211.0 
1030.0

17-119-28 
a9Z09ZS6 
617733

J 
3

17-119-28 
09Z29Z87 
723286

NT
NT

HT 
100.0

NT 
HT

17-119-28 09ZZ3Z89 
930170

1.6
3.6

HT
HT

Total Rylenes 
1>1.2,2-Tetradiloroethane 
1 < 1,2-Trlddoroethane 
Rcttone 
Benzene 
Oilorobenzene 
BHronoddoronetliane 
IthyUenzene 
H-Rylene
Rethylene Chloride 
O,P-Rylene 
Tolneno
Total Volatile Organics

ngZl 
agZl 
ngZl 
agZl 
ag/1 
agZl 
ngZl 
ugZl 
agZl 
agZl 
ngZl 
agZl 
agZl

17-119-28 
nznz83 
303233 
303233

17-119-28 
10ZOOZB8 
833038

.....
HT

NT

..1:5-
273.2

O 
o 
o 
co 
co 
c?

10.6
10.0
20.0

3.0 
HT

17-119-28 
01Z16ZS6 
600908- 
600893

8.0 
120.0 
' 6.0

HT 
1.1 
NT

30.1 
RT 
NT 
NT 

217.0 _
• -

3.6 
is.6

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



ACID EXTRACTABLE ORGANICS:

tn

BASEZNEUTRAL ORGANICS:

n

TENTATIVELT IDENTIFIED SENI-VOLATILE ORGANICS

i

I
; I

iw.o 
z.o

1,4-ncMorglimzme 
4-Chlor«inlllnt 
Rtphttalmt

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

■gzi
ug/1

mam 
asaa 
wins

ii-iiT-n 
mam 
9imi 
9imz

m
NT

NT 
NT

NT
NT

NT 
NT

lMIT-18 
nzOTZH 
aims

I
1 
J

NT 
NT

NT
NT

NT
NT

NT 
NT

o o o 
05 
05 
->2

.....
0IZI6ZU 
tgom 
eoosn

J , 
J

J
J
J
J

J 
J 
J 
J

5...
]
J

. LMT9-Z> ..........ir-TTI-W . .
mam amm

IZ3ZW 833098

.. ir-1T»-I8 
mam 
noiio

ogzi ugzi ugZl ngZl ogZl ■gZl ugZl ogZl ■gZl ngZI ■gZl ngZl ugZl ngZI ogzi «gZl ngZl ngZl ugZl

agzi agZl ogZl

SmmiNC LOCNTION:
srnruNs nnt:
ICN aNn.t NUNRR:

Z-Ntthylphrnol

3.0
9.0
3.0

3.9
NT
NT

03.0 
30.0 

■s: 
TIO.O 
31.0 

TOO.O 
18.0 

.« «
18.0 
Z8.0 
12.0 
29.0 

...J3.0
11.0 
19.0 
01.0 

001.0

2.3
NT
NT

1.2- OIHtTHTL-BINllNI
2.3,0-TRinnHn.-2-CTa0P£NTIN-l-0NI 
2,3,0-TRlHlTHn.-niMIL
2.3- 01HnilO-1H-lNDEN-9-aL 111
2.3- inniTHTL-mNOL 
2-iTinL-9-iiiTiin-niiNX 
2NVDROniniTHVL2CTa.0nNTIN1ONt 111 
l-ll-RI1HVLITHni-rHlN0l 
l-tTROL-9-KTHVL-niNOL
HETRn ESHR FROSPHOnC oao 
8nR0t2.01REPT«N-0-IIRl 111 
Ohknoun 
Unknaun 
Uiknoun 
IMomuii 
IkkiMun 
Ikiknoim 
Untaifliin
Total Tmtativtly Idont. S«nl-Oolattles



'rOHH and HAAS SPCClPtC ORGANIC PARAnCTERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

MT NT NT

HETALS:

INDICATOR PARAMETERS:

OU I SrttM 
Surfactants (Mmsi

O 
O 
o 
co 
co 
€30

ng/l 
ngZl

lM»-a 
«/»ZS9 
303133 
303133

0.004
0.004
0.0003
0.01

4.0
0.44

ir-ii»-i8 
nm/a 

314431 
314411

NT 
NT 
NT 
NT 
Nt 

108.0
NT

NT 
NT 
NT 
NT

NT
NT

ir-1H-18 
oizioiw 

400008 
400803

NT 
NT 
NT 
NT

NT
NT

•IM 10-18 
mzoozsa 
817133

11-110-18 
00Z13Z80 

030174

NT
NT

sonniic I 
snnnins mk:

. BUI Sflimt RUnBlN:

ngZl 
ngZl 
ngZl 
ngZl

0.103
0.77

S0.4
30.8
0.43 

814.0
101.0

1.0
1.0

NT 
NT 
NT

..J!......
NT 

138.0
NT

lT-110-18.. 
nmnt 
mm

NT
NT
NT
Nt

.. lMlO-18.I0Z04Z88 
833038

NT 
NT 

1000.0
NT 
NT 
NT 
4.34
NT

NT 
NT 
NT 
in

Barlin 
Borm 
Oiloridt 
Iron 
Banganase 
Nltrogani Nnnmla 
Sodiin
Sulfata as S04 
Snlfidn as S

ngZl 
ngZl 
mhos 
ngZl 
ngZl 
«g/l 
Std.Un 
Std.Un

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl 
ngZl

m.o 
1874.0 
829.0 

NT 
NT 
HI..
8.7

NT 
NT 

.HI
NT

NT
NT

NT 
in 
NT

.. ...HT

182.0 
NT

44.0 
NT

NT
NT

NT 
MT 

... ........ HI
NT

NT
NT 
NT 
NT 
in

11.0
NT

NT 
iS.0

NT 
NT 
NT 
NT s

NT 
in

NT
NT
NT
NT 
iit 

130.0
NT 
7.0 
NT

NT 
349.0 

1906.0
NT 
NT 
NT 
NT
4.7

Rrsmlc 
Oronlin 
Ntrcuri 
line

NT 
132.0 ■ 

1301.0
NT 
NT 
NT 
NT 
8.7

NT
NT
NT
NT

117.7
NT

22.8
NT

NT... -- -
tm.o

NT 
NT 
NT 
NT

t.9 
143.0 

1700.0 
NT 
7.0

84.3 
NT
4.3

Btodianlcal Oxygm Doiwnd 18001
Oicnlcal Oiggn Dinand (COD)
Specific CmductanceCmhos/cn ps Deg C>
Total Dissolved Solids (TDS)
Total Organic Carbon ITKI
Total Organic Halides 
pH-Field 
pR-Laboratory

NT : NDT TESTED AS PART DP THIS STUDT. 
— : NONE DETECTED.



OTHER PARAMETERS:
I

Total Mienolles 0.1ng/1 MT NT NT MT NT NT

NT : NOT TESTEO AS PART OP THIS STUDT.

I

1

I 
I

ir-no-a 
01/20/83 
301233 
303233

IT-IIT-IO 
08/06/83 

316031 
3166R

lMIO-28 
61/10/86 
600008 
600803

LM10-28 
nmin 
nim

O 
O 
CO 
co 
co

SROniNS lOCRTlON:
SRIHllHC ORIt: 
ten 8RRKK MIRRR:

i

ir-Jita . ..... iT-iio-28 
00/23/87 10/06/88

723286 833038
warn 
030176



PHYSICAL PROPERTIES:

TtnpwMirt 19.0««. C

! ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:i
I

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

INDICATOR PARAMETERS:

Oil I crauf 
Surfactnti dlMS)

ngzi 
ngZl

ir-izo-i6 
nim/ta 
3inn 
91 nil

13.0
17.0

079.0
19.0

0.111 
0.091 

10.0
0.09 
0.37 
0.97

99.7 
30.7

O 
O 
o 
co
O

Qinnlun 
LnO 
Rwciuy 
Unc

OledMMcaX Oiygen Deiund iBon 
OiMiical Oiygen Denantf (CODI

sonniK I 
arnmiMi niii:
SO) ORHiU HUOglR:

ngZl ng/l ngZl
ntH ngZl 
ngZl 
«9ZI

ngZl ngZl ngZl ngZl

t.9 
n.n

Brim 
lorm 
aasriiit 
Iron 
lUnginese 
Mtrogen, Ontionio 
Sodim 
Sulfate as SOO

0.003
0.003
0.0010
0.00

ngZl ngZl Spedflc ComkictancelmhosZm gIS Deg Ci ■ unhos Total Organic Carbon ITOCI ligZl



I

1 INDICATOR PARAMETERS: I CONT.)

i

OTHER PARAMETERS:
ng/l 0.01Total niMOlln

; I

I
• I

I

. I

I 
} 

I

o 
o 
o 
co

Total organic RalldM gH-laboratory

LT-IZO-TO 
minm 
oizns 
oirni

HO.O
7.3

SHITllRt lOOITIDH:
nimiRC DOTI:
BOI somu MIORR:

ng/l 
Std.un

I



!

PHYSICAL PROPERTIES:

Tmperatnr* deg. c 19.0

VOLATILE ORGANICS:

ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

i

Oil I CrMse 
Surfutintt (HMS)

n/min 
31Z«4 
311321

Zi.O
MO.O
70.0

o o o co
ro

hniMt 
l-Xyleae 
0,P-X|rlM»

ng/l 
ng/I

0.163 
O.» 

102.0 
10.2 
1.16 

179.0 
76.6 
16.1

O.OOY 0.002 0.0017 0.06

lirlin 
Berm 
Chloride 
Irm 
llmgmen 
Mtrogm. Bmwla 
Bodlan 
Sulfate as SOI

ngzing/1 ngZl ngZl

Cironiiin
Lead
XeroirY
Zinc

SMIM.1IC I 
SRimiRO hHIE:
SOI SjlXn.Z NURRR:

ng/1 ngZl ngZl 
ngZl 
ngZl 
ng/l 
>1911 ng/l

ogZl ug/1 ugZl

Z.O 2.61
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I:

PHYSICAL PROPERTieS:

Tiiveratar* deg. e 13.»

VOLATILE ORGANICS:!

ACID EXTRACTABLE ORGANICS:
Nmol it.o

ROHN AND HAAS SPECIFIC ORGANIC PARAHETERS:

ROHN AND HAAS SPECIFIC INORGANIC PARAHETERS:

I

I

SNimiHC
MuniNS nre:
Ba sannE HaiRR:

ng/l 
ng/l

Bg/1 
ng/l

mtmm 
31E434 
9I»91

tarlon 
Boren 
Odertde 
Iron 
Itangmese 
Mtrogm, Ikewnla 
SoMon
smrate as S04

U1 I CTMte
Surfactants (AMS)

ngZl ng/l ng/l ng/l ng/l ng/l ng/l ng/l

B-Xylent O.Myltne

o 
o 
o 
co

o.ti 0.11 ♦M n.z1.1 110.070.0 0.88

1.0 0.87

89.031.0



I
HETALS;

INDICATOR PARAMETERS:

OTHER PARAMETERS:
ng/1 0.11Total Mwnolla

I
1

!•
1

SMUIIS LOCRTIOM;
amniiK mii:
■01 nRH.! RunnR:

ngZl 
nftX

ir-ia-n 
OT/ORZn 
91 »M 
91IR91

o 
o 
o 
co
tn

aodwnieal Oiygm Dmand IRORI
Ownlcal OiygM Denand (COOl
SptdTlc ConductancelunhosZoi |23 Dag C)
Total Organic Carton (TOCI
Total Organic Ralldn
plhLatoratory

t.m 
0.0019

OronliM 
Rarcury

i
i

*.o 
108.0 

1TM.0 
39.0 

BM.O
1.9

nsn 
n9H 
oihos 
ng/1 
og/l 
Std.Ui



I:

PHYSICAL PROPERTIES:
I

*«. c 13.»Trnperaturt

ROHH AND HAAS SPECIFIC ORGANIC PARAHETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAHETERS:

HETALS:

INDICATOR PARAHETERS:

: I
I ■

aRNPlXNC L.....
nnFiiNS nil:
BOI Slffln.1 MJIIKR:

QU I CTMie 
QurUctutl lims)

Iwlan 
Borm 
CMurldt 
Iron 
IlmginMe 
Mtregen. OiMmla 
Sodlun 
SUfate as SIH

ngzi 
ng/l

miwn 
91X09 
9IZa9X

ng/l 
ng/l 
onhos 
"QH . 
iig/1

ngZl ng/l ngZl

138.0
96.0

10X9.0
X9.0
60.0

0.11 
0.1

93.9
9.17
1.7X 

17.x 
197.0 
77.9

O 
o 
o co 
1(11. 

o

arflnlHi 
Rcrcory 
Zinc

ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l

9.01.13

O.OOX 0.0017 O.OX

OlodwntCBl OiygM Dmand IBODI
Oienical Oxygen Ocnanil (COOi
Specific Cmiluctancelunlios/cn |Z9 Oeg C)
Total Organic Carbon (TOCI
Total Organic Halides



I CONT.)INDICATOR PARAMETERS:

Std.Uh 7.0pR-l»borat«ry

i

I

07/00/09 
917099 
917097

SROTIIIK lOCOTlOH:
SRHnilR oon: 
Btn snnno Rumto:

O 
O 
O')



K:

PHYSICAL PROPERTIES:

,T«M|Mrat«r« Hit. e 19.0

VOLATILE ORGANICS:

BASEZNEUTRAL ORGANICS:
MKI-Oaomtlvnetlier ogZl 88.0

ROHH AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:

r
aaaroforn
0,P-XrlMe

OU I Ctnm 
SurfactaiiH (R88S)

ng/l 
ngZl

ugZI 
ugZl

ir-1«-16 
mim/fo 
9IZ991 
912991

0.111 
0.099 

97.0
0.39 

31.1 
87.1 
13.7
1.0

39.0
21.0

88nn.m 
SRUPllNB gnu: 
BCR 9Rlin.l RUIBIR:

o 
o 
o 
co
GO

ngZX ngZl ngZl ngZl ngZl ngZl ngZl ng/l

laHin 
Boron 
Oilorlite 
flanguKO 
Mtrogm, Rnnanla 
Sodlon 
Salfatt as 801 
soiridos as 8

3.0 
0.91



METALS:

INDICATOR PARANETCRS:

1

o o o 
a?
<x.

SRHniHC LOCRTION:
mrUHS DRII:
icn SRimi mnuR:

Hoctwnlcal Oxygen Denand INDI
Owtiical Oxygen Dimml ICOOl
Spedflc CmikictucelanhoxZoi |n Deg Cl
Total Organic Carton ITKI
Total Organic Ralldex 
lill-laboratery

ir-iia-io 
nnun 
911333 
911331

O.OH 
0.009 
0.0011 
0.09

ngZl 
ngZl 
oHhox 
ngZl 
ngZl 
Std.Un

Rrsmlc 
Oronlin 
Rercnry 
Zinc

ngZl 
t»tn 
ngZl

1Z0.0 
90.0 

1087.0
Z8.0 

839.0 
0.7



l:

PHYSICAL PROPERTIES:I
TitipfrMiir* *g. e 11.0 11.1 HT HI HI HI HT 11.0

VOLATILE ORGANICS:

m.t no.o HT HT HT HT

22.0

HT HI 110S.2 _ HT HT

ACID EXTRACTABLE ORGANICS:
T.« 9.0

20.0
s.i

9.0
9.9

HT M.O
18.0

HT HT T6.0 HT

2,9,t-IrlcMoropl»nol
2.4- Didaoro|itimol 
ftO-Umtlylplinol
2.4- Mnitre|ih(nol 
2-CM«rgfihMol 
O.i-Mnltro-I-mthylphwiol 
4-Cliloro-3-flethyl|iiienol 
O-Hitrephmol 
Pmtachlgreiihmol 
Rwnol
Total Odd Ixtractablcs

lT-129-19 
01/20/90 
007988

1.8
229.0

9.2

28.1 
98.0

17-129-19 
07/08/89 
912098 
912093

17-129-19 
03/29/W 
mm

17-129-19 
09/29/87 
723279

20.0
119.0

17-129-19 
03/22/89 

908301

29.2 
113.0

17-129-19 
09/29/09 

930179

2.0
100.0

7.1
1.7 
HT

Total lylHK
1.1.2.2- TetratMareethane
1.1.2- Trldiloroethana 
ImiMe 
OilorobMime 
DUroMdaoranethane 
EthYlbenieRt 
H-X|rlmt 
0,P-XylMe
Tolinne
Total Oolatilo Organics

19.1

og/1 
ug/l .
og/l 
og/1 
og/l 
og/l 0^1 
ug/l 
ug/l 
ug/l 
ug/l

og/1 
og/1 
ug/l 
ug/l 
ug/l 
og/l 
ug/l 
ug/l 
ug/l 
ug/l u^l

o o o cv 
tn

sonniHO 
smuihs
BCfl 88X712 HUXBIR:

8.9
931.0 
10.0

18.0

HT

09.0
000.0
900.0

7.9
02.1
21.3

23.0
190.0

10.0 
MT 
HT 

12.7 
00.7
iii
0.0 

000.0 
lO.O
2.1 

900.9

038.1 
HT 
HT

39.7 
97.1 

MT
01.7 

HT 
MT 
8.0 

987.2

0.1 
299.0 
19.7

J.9 
11.0 
09.0 

HT

NT : NOT TESTED AS PART OP THIS STUDY. 
— : NONE DETECTED.

17-129-19....   17-129-19
03/29/08 10/03/88
888090 812839



BASE/NEUTRAL ORGANICS:

10.1 3.03.0

ROHN ANO HAAS SPECIFIC ORGANIC PARANETERS:

!
I
I ROHN AND HAAS SPECIFIC INORGANIC PARANETERS:

I

HI

HI

NETALS:
1

o 
o 
o co 
QI

1,Z-ndilaraliMi«at 
U-Udilorabonm* 
t,0-McMorolienzeii( 
H-n-butrlphthilate 
Mi(2-EtlylhHirllohtliiI«te

Ml I erase 
Snrfactnts (IIMS)

ngn 
ngZl

ngzi 
ngZl

miuft 
Kim

n 
HI 
HI 
HI
HI

33.7 
HI 
8.27 
HI

HI
HI

HI 
HI

HI
HI

ii-in-io 
07/08/83 
311036 
311033

10.
1.66

0.007
0.001

IM13-10 
03ZI3Z87 
mm

HI
HI

s

HI 
HI

ii-113-n 
Kiain 
mm

HI
HI

HI
HI

HI
HI

11:123-10 
03Z28Z88 
008636

HI
HI

11-123-10 
10Z01Z8B 
032830

HI
HI

HI
HI

11-123-10 
03Z22Z80 
008301

HI
HI

HI 
HI 
HI
HI 
HI

HI
HI

11-123-10 
00ZZ3Z80 
030173

HI
HI

HI
HI

SMiniHO LOCRTIOH: 
ornnuHO out: 
101 aopu HUniR:

Harlan 
Hora 
ttlorlde 
Inn 
Hanoanese 
Mtrogen, Onnonla 
SeMan
Oallate as SOO 
SoinOes as S

Oironlan 
Heroro

ngZl 
iigZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl

s- 
HI 
HI 
HI 
33.0 
HI 16.0 ■
HI

HI

HI 
HI 
HI 
HI
HI
36.1 
HI 
1.0 
HI

ogzi 
ugZl 
ngZl 
agZl 
agZl

0.12 
0.12 
02.6
60.2
1.38 

67.0 
00.0
1.U 
I.O

..HI 
HI 
HI 
HI 
HI 
77.0

HI

.s -
HI
HI
HI

33.1
...

HI

6.2 
16.7 
HI 
HI

03.2 
27.0 
130.0

0.3
HI
HI

, HI ..
HI 
HI 
HI 
HI 
38.0
HI 
0.0 
HI

NT : NOT TESTED AS PART OF THIS STUOT. 
— : NONE DETECTED.

!
' 1I ;



INDICATOR PARAneTERS:

NT : NOT TESTED AS PART OP THIS STUDT.

n/zvw 
ooim

nmtn 
91HH 
91M91

IMI9-1» 
nttaia 
mw

nzz9/n 
mm

. ir-iz9-i» 
iB/n/n 
Bizn*

ir-ii9-» 
nznzn 
fOSMI

ir-iz9-ii 
oyziBzn 
noi79

nochMlul Oiygm OmumI <BOD) 
amdcal Oiygen Denand (COD) 
Specific CenductMceliMliosZon |n Deg Cl 
Teul Ol^lc Carlien ITK) 
pD-Fleld 
pR-Lib(rat«ry

o 
o 
o 
co
ro

».o 
HF 

F90.0
NT 
7.1 
t.%

SDnniNC I
MnFlIHC IMTE:
RD SRRni iiUiiKR:

11.0 
1U.0 

1070.0 
on 
lir
6.9

19.0
1».O 

HT s 
KT

9».O 
191.0 

1269.0
36.0 
HI 
6.6

lF-129-1? 
osznzoo 
806696

9.0 
HI 

630.0 
HI 
9.90 
HI

ngZl 
ngZl 
onlws 
ngZl 
std.un 
std.un

12.0 
n.9 
HT- s - 
HT

90.0 
108.0 

1179.0 
HT 
HT 
7.1

27.0 
122.0 
800.0 
HT 
6.39 
HT



!!

I

000353

0) u
M
z <e
o

5
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<8 =

s i ii!
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VOLATILE ORGANICS:

I ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:
Mtregm, Rnianla ng/l e.ii

- : NONE DETECTED.

ntlylme dilerlile 
. lelone

ogZI 
iigZI

F-S-IO 
olznzBS 
mm

P-9-10 
O3Z»Z89 
909708

JI

I 
i

o 
o

□I

SNOPLINO I 
SMiniNO ORIE: 

.101 SRIlPlE NUHBER:

0.1 
E.7



VOLATILE ORGANICS:

INORGANIC parameters:ROHM AND HAAS SPECIFIC
ngZl 0.12Mtrogea, Rmonla

- : NONE DETECTED.

1

1

I

P-3-M 
mimn 
mn9

P-S-SS 
nznzn 
snifl

I
1

'T,1,l-Trlctaeroethine 
'Oilgrofeni
RKlyleae Odarlilt 
Triddoroethme (TCEI 
trans-1,I-DlchleroethHie

SmPlIK LOUTIOH:
trnniK mil: 
m amPLi RunnK:

O 
O 
o
ai

■gzi agZl 
ugZl ug/1 
ugZl

3.9
1.3
8.91.1

1.91.8
3.918.9



VOLATILE ORGANICS:

3.»

17.0 2.1
8.1

i

i

I 
■I

0.2
6.2

SRnniRS
sanniRS 
801 nnPLi nniKR:

O 
O 
CO 
CB 
05

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

TRIP RMR 
03/26/10 
007113

TRIP Bim 
ii/ovo;.
311023

TRIP ILRMI 
ntvtm 
101712

. TRIP BLflRK 
07/26/81 
112030 

TRIP HOUK 
TO/IS/81 
1171^

HT
HI
NT
HI

TRIP R.RNR 
01/22/83 301201

TRIP nORR 
01/30/83 301711

TRIP BUNK 
06/a/83 
306163

TRIP OIRHK 
01/23/81 
406131

og/l 
ug/l 
uoZl 
ug/l

1,b1-TrlcMoro(thine 
CMorefoni 
Hcthyleiie Chloride 
Telume

1.1
3.2 2.8

2.8



I
VOLATILE ORGANICS:

3.7

i

I — : NONE DETECTED.

I-

o 
o 
o 
CjO 
O’

TRIP H.«m 
«ZZ1/83 
903110

inr HOIK 
OZZRZBl 
903186

THP BLRIR 
nmm 
mast

1.1 
1.0

TRIP n.«HR 
03ZZ1Z89 

909703

1.7
Z.6

TRIP URNR 
m/nm

SRRPIIRB LOCRTIOH:
SRRPLIRB WIT: 
RR SRIlPLE RUrniR:

T.bl-TrlcMorMtliine
Odorofgru
TeloMi
TrtdAaroethene ITCEI

TRIP BIRIR 
mam 
mm

utti 
ugzi 
ugZl 
ogzi

. .. TRIP.BIRRR ........ TRIP RIRRR
ozznzn nzoizoo
mm mm

TRIP RIRRR 
03ZnZ89 
903987



VOLATILE ORGANICS:
B.O

20.0 M.O 0.7 117.0 109.0 1.7
1.1

- : NONE DETECTED.

1R1P HONK 
07Z09Z00 
312326

TRIP ILONK 
07/00/03 
312433

RIP OlONR 
00/06/03 
314433

o 
o 
o co 
cn 
co

bZ-OlcMororttanp 
(Mgrofem 
Rcthylm Chlwtite

SONFIINC I 
OONPLIK tnig:
RD sonni HUniR:

ig/l
og/l 
og/l

inP.BLORK 
07/30/03 
313000

TRIP HONK 
00/03/03 
314301

TRIP BLOm 
07/23/03 
313334

TRIP.OIOHR 
07/24/03 

313477

IRIP.OIONK____TRIP.OIONK.. .
07/23/03 e7/I6/n

313301 313667

I



■ RADIOACTIVITY PARAMETERS:

128.0

VOLATILE ORGANICS:

HT n m
1.6

BASEZNEUTRAL ORGANICS:
U-n-octtrliilitlalate ng/1 HI m KT NT HT HT 2.0 J HT HT

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS
J

i

PESTICIDES. PCB'S AND HERB.ICIDES:

ag/1 HT HT HT HT HT HT 0.0 HT HTCwm-BHC (Llndmtl

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS.;

HT

!

28.6 
«.»

iNlitlon tw Radian 
.Btvlatlm far Ridlun 226

SHintlHS LOCRTIOH:
SHHIllRS DHTt: 
ICn SRHIU HURRR;

oaoroTom 
H.P-Xylmt 
RtthylMa Oilorldt 
Toluene

og/l 
og/l 
ug/l 
og/1

og/l 
ngZl

ngzi 
ngZl

TRIP RLRHR 
wzzna 
918208

HT
KT

HT
HT

TRIP B.HHR 
10Z20Z89 
918309

HT
HT

HT 
HT

TRIP Bum 
01ZI3ZB6 

600602

HI 
IB.O

HT
HT

HT 
HI

TRIP BIHHK 
0IZ10Z86 
600T90

HT
HT

HT
HT

HT
HT

HI
HT

TRIP BIHHK 
OOZ19Z86 

607181

HT
HT

HT 
HT

TRIP BLHHK 
B8Z02Z86 
617207

9.0 
2060.0

TRIP BIHHK 
08Z02Z86 

617216

0.02 
HT

HT
HT 
HT 
HI

TRIP BLHHK 
08Z03Z86 
617286

HT
HT
HT
HI

UMmeun
Total Tentatively Ident. Senl-Oolatlles

Mtrogen, Hnnonla 
Sodlun

ngZl 
ngZl

TRIP BLHHK 
01Z16Z86 
600811

ii
ti

0.02
0.99

9.0 
2060.0

2.0
HT

06.0 
HT

92.0
92.0

o o o 
w Cl C^'

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



»:

METALS;
i

INDICATOR PARAMETERS:

: NOT TESTED AS PART OF THIS STUDY.NT 
“ : NONE DETECTED.

OMHlul Oiygm OmMd (CODi
SpKiric CMductaAcelnnhHZn |23 Dtg Cl 
pl-Laliiratwv

SRIIPIINC
SMIPLIIS mil: 
101 SDRIlt HURRR:

TRIP BIRHR 
lo/n/es 
91TM8

HI
MT
NT

NT
MT
NT

NT 
NT 
NT

TRIP RUN 
01Z1I/U 
N»MI

NT
NT 
NT

NT
NT
NT

TRIP RRIR 
OlZHZM 
M»734

NTNT NT

NTNTNT

NT in NT

NTNTNT

NTNTNT

NTNT NT

TRIP RANK 
oTznzw 
61706

NT
NT
NT

NT
NT 
NT

CUdin 
Oroilin 
Ltad

o 
o 
o 
cx> 
Cj 
o

ngzi 
anlm 
Std.On

ngZl 
iqZl 
ngZl

TRIP RANK 
10ZHZB9 
sinss

NT
NT
NT

TRIP RANK TRIP RANK 
OTZTAZW MZT9Z8A

AMMTI AOTTBT

TRIP RANK 
OTZOZZS6 
tmm

AT.O 
1,08
9.4

0.T7A
0.002
0.002

TRIP RANK 
OfZOSZOA 
ATzno

31.0 .
T.08 
9.4

W.O
9.4



RADIOACTIVITY PARAHETERS:I

8.0

VOLATILE ORGANICS:
M.O 31.8W.O 87.037.0U.O18.0 lO.O

3.8 10.03.1
30.0

1 3.0

BASE/NEUTRAL ORGANICS:
NtZ.I JngZln-n-ectyl|ihtliilate

ROHN AND HAAS SPECIFIC INORGANIC PARAHETERS:
! NTNT NTNTNT

NTNT NTNT NT

METALS:I

!

i

SNiatlm Tor Ridlun 
DNiatlm tor Ratfiun »i

ng/1 
ngZl

TRIP aRNR 
vtimtm 
ann

NT

TRIP BIRNK 
tnmm 

017801

NT 
NT 
NT

TRIP BL8NR 
mtam 

017809

NT
NT
NT

TRIP BIRNK 
08/08/80 
017010

NT
NT
NT

TRIP BIRNK 
08/08/80 
017738

NT
NT
NT

1.0
38.0

NT 
0.027
NT

TRIP BIRNK 
08/10/80 
017817

NT
NT 
NT

TRIP BIRNK 
08/11/80 
018088

2.0
10.0

NT
NT 
NT

TRIP BIRNK 
08/12/80 
018128 

NT
NT
HT

NT
HT

NT
NT
NT

HT
NT
HT

I 
s

o 
o 
o 
oa 
cn H-

SRNPIIHC LOCRTIOH:
BRNPIIHO DRTt:
NCR SRNPlt RUNBIR:

Rntma
Imine 
Qilorobnzne 
Ithylbn2ne 
R-Xylnt
Ittlylne CMerltft 
0,P-Xylne 
Tolune

ng/l 
ng/l 
og/l 
ug/1 
ng/1 
ng/l 
ng/1 
ng/1

ng/1 
ng/1 n^l

TRIP BLRNK 
10/07/80 
020702

mn
Mtrogn, Rnnmla
Sedinn

ng/1 
ng/1 
ng/1

100.0
120.0 
0.0 
3.0

.. ......

Rntlnnny
Oranlun 
Rircury

0.002
0.008 
0.0003

HT 
3.83
HT

0.081 
NT 
0.33

13.0
8.0

HT 
0.000
HT

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



INDICATOR PARANETeRS:

3.6

SOnPlINE I
SRIPIIHC DATE:
Eta saanE niasiR:

TRIP URIK 
NZ03/S6 

617186

HT
KT
RT
HT

TRIP n.RHK 
mm/n 

617881

17.8
1.36

26.8
7.3

TRIP nRRR 
n/Mti 
617628

TRIP BLRRK 
n/l1Z86 
618888

0.991 
18.0 
3.6

TRIP aiRNK 
09Z12Z86 

618129

[RIP BLRIR 
iwmiM 
620702

RT
MT
MT
HT

OiHilcil OiTgm Bmand (COD)
Spcdfic ConiIUct«Bce(gnlwiZai |29 Deg C> 
Total Dlnelved Solids (IDS) 
pM-laboratory

ngzi 
mhos 
ngZl 
Std.un

TRIP DLRHI 
mna/M 
617863

1.8
8.0
6.2

. . TRIP 81RRM.. .. .... TRIP 81RRK
09ZD9Z86 nnww
mm mm

11.0 
0.932

10.0
1.32

12.0
6.3

O 
O

co 
c? 
ro

3.0 
0.71 
3.0 
3.8

1.87
6.0
3.2

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.



I

I VOLATILE ORGANICS:

m

i

I

1

arniniNB Lonnim:
anPiiK mil: 
m aniu imkr:

TRIP ■.RM 
1I/30/W 
must

RT
KT

HT 
HI

TRIP ILRRX 
TI/nZM 
smst

RT
RT
RT
RT
RT

TRIP RUHR 
ot/n/ai 
min

TRIP URIK 
waist 
tmt}

RT
RT
RT
RT

RT
RT
RT
RT

RT
RT
RT
RT

TRIP BLRRR 
mmist 
mns

RT
RT
RT
HT

TRIP BIRNR 
n/n/n 
mm

RT
HI
HT
RT

TRIP URIK 
TIZ03Z8T 
TIWRO

O
O 
O 
CO 

1 cn
CXP

igZI 
ngZI 
ngZl 
ugZl 
ggZl

TRIP BLRHR  TRIP BLRIH 
wanit wwst
ttitti TiRnt

T,1,tZ-T«truMiiroethaRe 
1,1,t-TrlchlorMtlim* 
RcetMR 
HbranocMsranethane 
Total Oolatllo Organics

HT
RT 

zo.g
HT 

20.0

NT : NOT TESTED AS PART OF THIS STUDT. 
" : NONE DETECTED.



I:

i

VOLATILE ORGANICS:  
i

NT NT
ug/l 
ng/l

TRIP ■.MK 
ovazra 
nsua 

TRIP ILMIK 
nznza 
naoT 

NT
NT

TRIP RIRNK 
otznza 
Rimo

NT
NT

TRIP ILRHK 
OlZIIZn 
mom

TRIP BURR 
oizzizn 
mono 

NT
NT

TRIP B.RRR 
mmin 
mono

O 
O 
o co 
cr> 
«fis

anpiiNt 
nnma onu: 
RCN nnPU NUNRR:

B-Rylcnt 
0,P-Xylme

TRiriLR! 
wttna 
oaim

3.0 
I.O

.TRIP .BlHffi_ TRIP. Bum .. 
WWW TOZMZa
031001 OUOW

NT : NOT TESTED AS PART OP THIS STUDT. 
— : NONE DETECTED.



INORGANIC NON-METALS:

Total Inorganic Carbon ng/1 RT HT RT RT RT RT I.O

C
VOLATILE ORGANICS:

Rtthilmo Cblorldo Hj/1 1.Z HT

INDICATOR PARANETERS:

1

I

TRIP 
wum 
nnoa

RT
RT
HT
RT

TRIP ILMIK 
MZ«T/m 

11093*

HT 
HT 
RT 
HT

TRIP B.IIHR 
rnnun 
mm

HI
HI
RT
RT

TRIP B.RHR 
nzzo/n 
130»3

TRIP n.RHX 
wmm 
man

TRIP (Ultffi 
11/20/81 
nnn 

RT
HT
HT 
RT

TRIP IIRHK 
lIZiaZRT 
nwzi

nnPllRS lOCRTIOH: 
nnpiiHS nil: 
icn snnpii rurrr:

..Iff.
HT 
HT 
HT

HI
HT

i to 
to to to
O'!

I
I 

i

13.0
10.0

Z.O
0.3

1
I

onhos ngZl ngZl 
Std.Uh

SpedTic Conductance lunhosZm fn Deg Cl Total DlOMlwed Solid* (TDSI Total Organic Carbon (TRI pH-laboratory

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

3.0 3



BCM

DETECTED COMPOUNDS IN LANDFILL GROUNDHATER
CR-HELLS

000366





I
SRinU IB: DUPOF 702131

PHYSICAL PROPERTIES:

INORGANIC NON-HETALS:
inoaorlnt Reslduil ngzi NT NT 1.0NT NT NT NT NT

RADIOACTIVITY PARAHEYERS:
0.0

VOLATILE ORGANICS:

1.0
I

10.0 0.8 11.0 11.3

BASEZNEUTRAL ORGANICS:

agzi NT n.o NT NTMitT-Ithylhexyllpritriilit* NT NT NT NT

Bmntr 
Tmperitore

omi l-ltadlMetl«ItrBron a-Radioictivlty pc 1/1 pc l/I

NT 19.0 NT NT 0.998 NT

tN-O-IO.. 10/20/83 313987 313982

01-0-20 02/29/89 902803

NTNT

NTNT

2.22.2

NT9.9 NTNT

NT in

... O1t0-20..03/19/89 909090

NT
NT

NT
NT

2.9
9.0
3.9

CR-e-20 
n/nm 
702I3I

NT
NT

at-0-20 
02/02/87 
702132

NT 
NT

O 
O 
o 
co 
co

SOnniNt LOOITIOH:
SMFLINC 0811: 
801 SRmU NUniR:

t.I.I-Trldilarotthiiit 
bl-Oldiloroetliint 
bl-Dldilaroethtne 
CMaroTsni 
inivim oavidf 
Tolan* 
Trlddironhmt ITCEi 
traM-1>2-01cliloroetlim*

B/nl 
ikg. c

>•3 
9.9

NT
NT

I
!

■g/l 
OB/l 
Hj/1 
«8<> 
08/1 
08/1 
08/1 
08/1

19.7 
0.9

NT
NT

.. ,.g

38.9
2.9

23.0
18.0

1.001 
NT

3.3
2.0

di-"
1.8

'L?

S
NT
NT__
NT
NT
NT
NT

C8-0:30________ 88:0-20 
09/30/89 09/27/89 

900780 900791

.. «B:0:20  88:0-20. 
10/19/89 01/23/89

918000 901280

NY : NOY YE8YED AS PARY OP YHIS SYUOY. — : NONE OEYECYED.



I:

I . SRIKlt ID: mipor 701131

ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:
NT

0.7

ROHN ANO HAAS SPECIFIC INORGANIC PARAMETERS:
O.OZ7

1

I

I
! NETALS:

0.18

I

1 
!
i-

0.008
0.01

OU I CTHK 
Surfactants (AMSI

Ot-O-W ozzzveo 
80Z80S

NT
NT
NT
NT
NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
NT

Z.O 
NT

NT
NT

NT
NT
NT
NT
NT 
NT

NT
NT

NT
NT
NT
NT
NT
NT

NT
NT

NT
NT
NT
NT
NT
NT

NT 
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
9.IB 
NT 
NT 
NT 
NT 

179.0
NT

CN-O-ZO 
0Z70Z/87 
707137

NT 
NT 
NT 
NT 
NT 
NT

NT
NT

ngzi 
ngZl 
ngZl 
ngZl 
ngZl 
noZl

tUZI 
ngZl 
ngZl 
ngZI 
ngZl 
ngzi 
ngzi 
ngZl 
"0^1 ngZl 
ngZl 
ngZI 
ngZl 
ngzi

tN-i-ZO. 
10ZZ6ZB3 
313087 
3I30BZ

O0Z3OZ80 
000788

NT 
NT

."S.
NT n NT 
NT

__ 1.0NT 
NT 
NT 
NT 
NT

NT 
NT -s 
NT 
NT

ooznzso 
000791

NT
NT....S! ..NT
NT
NT

NT 
NT 
NT
NT 
NT

301Z80

NT
NT-J! .NT
NT
NT
NT

TS.68
-s - ■

NT
NT
NT 
NT

n:S-zo. 
nZ10Z83 
303000

•NT 
NT 
NT 
NT 
NT 
NT 
NT 
9.18 
NT 
NT 
NT 
NT 

170.0
NT

CR-O-ZO 
0ZZ0ZZ87 
70Z131

Barlon 
lorm 
Chloride 
noorlde 
Iron 
Hanganese 
Nitrate as N 
Nltrogtn, Rnnonla 
P Rlkallnltr as CaCOl 
Phosphate, Total at POO 
Potastlai 
Ssdlon 
sulfate as SOO 
Total Blkallnlty as CaCOl

SRNPllNEI 
88HP11NE 
BCD SRint NUNKR:

ngzi 
ngZl

0.011
0.001

. 0.001......

CR-O-ZO. 
idziozBO
018000

NT 
NT -s
NT s 

18.8

I 
I

Brtenlc 
CaMun 
Chronlun
CMNW 
lead 
Zinc

0.093 
0.11 

126.0
0.07 
1.V 

10.0
0.18 
1.07 
0.0 
^0 
0.00
8.08 

181.0 
1Z.0

0.3 
0.31 
Z.08 
0.3 

-Is- 
z.lz

Zl.Z 
108.0 

NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
O.OZ 
NT 
NT 
NT 
NT 
NT 
NT

0.000 
0.001Z 
0.008 
0.03

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

O O O CO 03 oo 
i



sanni id-. DIF or 702131

INDICATOR FARANETeRS:
HT

i

OTHER PARAMETERS:
O.DDD m HT RT HT HT HT HTTotil rhnolla flDZl

i

SRHIllHS LOCHTIOH:
DMIUHS ORTt:
DOI SRDIU RUHDIH:

nznzHD 
501 no

RT 
HT 
RT 
in 
HT 
HT 
HT

CR-4-ZD 
mnm 
imn

W7.9 
410.0 

RT 
HT 
6.0

CR-6-I0 
mtn/n 
imjt

HT 
Hl 
HT 
lii 
RT 
HT 
HT

4.0
4.0

4».O 
in ■

909046

HT 
HT 
HT 
in
HT sHT

6.2

HT 
m 
!!! "hi
Hl 

40.0
HT

ngZl 
ngZl 
nnhoi 
ngZl 
ngZl 
■gZl 
Std.lki

94.0 
207.0 

1080.0
HI 

97.0
HT 
6.1

HT 
26.0 

983.0 
418.0

HT 
HT 
6.3

HT 
HT 
!!L "hi
HI 
HI 
mf

Dlocnmlal Oxygn DMimd IDODI 
aimlcal Oiygm Omand (COD) 
SpKlTlc CmdnctMeelaihMZai |29 Dog Cl 
Total Misolved Solids ITOS) 
Total Organic Carbon ITKI 
Total flrgulc Ralldn 
gH-Laboratory

..»±:70...........  t8:fc?0_
04znzB4 iozioz84

406701 410066

CH-6;20 _ C8-6-n._____ CR-6:^
lozzozn »n4zw ivitiM
913407 402009 406706
313482

NT : NOT TESTED AS PART OP THIS STUDT. 
— : NONE DETECTED.

O I o ' o co CD CO



PHYSICAL PROPERTIES:

Tmpmturt de«. c 13.0 n 8.3 nr HT HT NT HT HT

INORGANIC NON-METALS:

oaortne RHtdUil nOZI HT HT HT 1.0 HT HT HT HT HT

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
31.0

BASEZNEUTRAL ORGANICS:

OlslI-raiyUieayHiilitlialate ng/l 17.0 HT 10.0 HI HT HT HT HT HT

ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:I
HT

0.107

i

•!

i
!
I

(ron B-Radloictlvltir
(ran a-Rnttoactlvlty

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.

ngZl 
ng/1

pc IZI 
pclZl

Oil t CTMM 
Surfactanti (HMSI

sonniRC u 
SMirUn OHTE:
RH amu HURRH:

HT
HI

HT 
HT

HT
HT
HT
HT

HT
HT

HT
HT

HI
HI

HI
HT

HI
HT

1.3
1.3

HT
HI

HI 
HI

HT 
HT

HT 
HT

B-7-Z0 
07ZnZ83 

313737

HT
HT

HT 
HT

O 
O 
O 
CjO

o

I,1.1-TrlcMoroethane 
aaerararn
Ratlylana oaorlilt 
Irldiloroethene (TCI)

CR-h?o_ 
witm 
nan

ooznzRO 
ootin

1.0 
HI

. 01-7-10 
07ZZ3Z83 
3l33n 
313311

ugzi 
ngZl 
iigZl 
agZI

ai-7:zg._____oi-z^zo .
10ZZ7Z83 mmm
313303 OOZROt
313300.

OZ.O
01.0

. _______ _q«.:7:io............. .......
loziozoo mmm O3zioz83
017083 W1Z8I 303007

0.1
37.8
3.0
Z.8



I
ROHM ANO HAAS SPECIFIC INORGANIC PARANETERS:

o.oa
11.2

8.0

HETALS:

0.07
0.0041 0.1
0.01

INOICATOR PARANETERS:

I

0.001 
0.0009

01-7-20 
02/24/04 
402800

m 
HI n 
HI 
HI 
HI 
HI

HI 
HI 
HI 
HI 
HI 
HI

04/10/04 
400787

HT 
HI 
HI 
NT 
27.0
HT

HI 
HT 
HI 
HI 
HT 
HT

NT 
NT 
NT 
NT 
NT
NT

HI 
NT 
NT 
NT 
NT 
NT

01-7-20. 
07/21/80 
oiiin 
811111

HT 
NT 
HI 
NT 
NT 
NT 
NT

NT 
HT 
HT
NT 
HI 
NT

01-7-20 
07/»/88 811/17

HT 
HT 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT

NT 
HT 
NT 
NT 
NT 
NT 
NT 
NT 
HI 
HT 
NT 
HT 
NT

SNOFIINE LOOinON:
SOHntHS mil: 
101 SRinU HUNBIR:

ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

01-7-20 
10/27/81 
313848 
313840

NT 
NT 
HI 
NT 
HI 
HI 
HT 
HT 
HI 
HT 
HI 
HT 
HT

HI 
HI 
NT

■■ Hi ■ ■

HI
HI

HT 
NT 
NT 
HI 
m ..
HT 
NT

HT 
NT 
NT 
NT 
HI
HI 
HI

lulun
Borm
OilorlOe 
nuorldo 
HugMtso 
Mtroto as H
Mtrogm, Onnmla
P Olkalinity as CaCOI
Phosphata, Total as P04
Potasslan
Ootfion
Solfate as S04
Total Hlkalinltg as CaCOJ

HT in 
HT
«!HT 
NT 
HT
NT 
HT 

-iS
HT 
HT

HI 
HT 
HT 
HT s 
NT

01:7-20 
M/»/84 
400792

HI
HT
NT
NT 

s ■
HT

HT
HI
HT

..m
HI
HT

HT
HT
HT
NT
HT
NT

HT 
NT 
HT 
NT 
NT
NT

NT 
HI 
NT 
NT 
in 
NT 
0.38 
NT 
NT 
NT 
iii 
NT 
HT

OrsMilc 
CaMun 
Oronlun 
topp* 
load 
ncktl 
Zinc

ngn 
ng/1 
anhes 
ng/1 
ug/1 
std.un

ng/1

ng/1 
ng/1 
ng/1 
ng/1 
ng/1

- aj-n------------ C8-7-20.. .. .. .. 01-7-20. .
10/18/84 01/23/88 03/14/88

417988 801281 808047

0.001
0.03

41.3 ■
0.09
0.28
0.3

6.04
0.28

3.0 
24.0 

287.0 
109.0

HT
4.9

0.011
0.001
0.003

HT 
NT 
NT 
HT 

41.0 
NT

8.0 
20.0 

144.0
4.0
NT
9.9

HT 
41.0 

349.0
HI 
HI 
9.2

2.98
20.1
39.0
29.0

HT 
0.02 
0.71 
7.99 ■

30.9 
HT

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

Blecfwnical Ospgm DHitno <8001
OiHilcal Oipgm Dmind (CODI
Specific Cmdiictaacelunhos/cn |29 Deg Cl
Total organic Carbm (TOCI 
Total Organic Halides 
pR-Laboratory

o . co



OTHER PARAHETERS:
Total mnellcs ng/l o.en HI HT HI Iff Iff Iff Iff

NT

i

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.

01-7-10 
10/17/83 

31 an 
313M0

01-7-10 
n/«/M 
001806

aw-io. 
00/30/86 
mm

01-7-10 
mmm 
3l33n 
313311

OJ-7-10 
07/13/83 
313737

o 
o 
o 
co
ISO

CR-7-10. 
03/10/n 
303007

anpim i 
SORFUHC hiic^
801 soniu Hunm:

a-J-M n'mm
wan

. n:7-iq. 
10/18/80 01/13/n 
017683 301181



nr or oisnrsonnt ID:

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
KT11.8 NT

26.3

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS
J

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:
n.on.o w.z19.0ngn NTsuinte as SOI

INDICATOR PARAMETERS:

Total Xyleoes 
CMorofom

SROPIIHC LOCNTIOR:
SOimiNS nil: 
101 soon.! HUIBIR:

Boolatlon for Radlun 
Deviation for Radlun 216

ng/l 
ng/l

ug/l
ug/1

ug/1 
ug/1

01-7-20 
07/29/09 
913710

HT
NT

NT
NT
NT
NT

OJ-7-20 
10/21/09 
919200 
919232

NT
NT

12.0
261.0 

HT 
9.0

HT
HT

20.0
109.0 

NT 
9.1

HT
HT

12.0
12.0

01-7:20. 
12/30/00 
027079

HT
NT

o 
o 
o 
co -vl 
co

Unknoun
Total Tentatively Ident. Senl-Oolatlles

ai-1-n 
00/10/00 
tiamj

......
nmin 
umi

30.0
2n.o
192.0

9.0

2.0
323.0 

NT 
0.9

CR-7-20. 
01/13/n 

000030 
000020

39.0 
273.0 

HT 
9.97

ng/l 
uniws 
ng/l 
Std.Un

230.0
000.0

Oienlcal Oiygen Denand ICOOl
Spedflc Cenductancelunhu/oi |23 Deg Gl 
Total Dissolved Solids (IDS) 
pH-laboratory

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



PHYSICAL PROPERTIES:

Tentwratur* *g. c 19.0 10.9 HI HI HI HI HI

INORGANIC NON-HETALS:

Oilorine Rnldual nffl 0.8 HI 1.0 HI HI HI HI

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
1.1 I.O

3.9
1.3

BASEZNEUTRAL ORGANICS:

OlslI-tHiylliexyniihthalata ugZI 11.0 Hl HI Hl HI HI

ROHH AND HAAS SPECIFIC ORGANIC PARAMETERS:
HISarlactant* (HMS* ng/1 0.089 HI HI HI HI

OevUtlM for Radlun 
Deviation for Raittiin Kt 
Oross B-RaiHoactlvlty 
Croxs a-Radioactl«lty

SRHItlHE 1 
8Hnn.lHB I ...
EOI SSHFll RUHBIR:

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.

01-8-17 
10/31/83 
313608 
313603

HI 
HI 

18.0 
10.0

CR-8-17 
00/30/80 
006788

HI
HI 
HI

HI 
HI 
HI 
HI

CR-8-17. 
00/K/M 
086703

HI
HI
HI
HI

HI 
HI 
HI 
HI

HI
HI 
HI
HI

100.0
01Z.O

HI
HI

CR-8:17 
00/10/M 
617031

o o o co
If:*

Chlororoni
Chlorenetliane IRethyl Chloride) 
flethylene Chloride

ng/1 
ug/1 
ug/1

a:8-17 
01/13/89 
301181

ot-s-n.. 
mmm 
313U3 
913313

CR-8-17 
03/19/a 

903077

ng/l 
ng/1 
DC 1/1 
DC 1/1

HI 
HI 
9.0 
3.0



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:
0.039

10.3

i.n

METALS:

0.001

0.14

INDICATOR PARAMETERS:

HT

SHnniNO LOCRTIOR:
SOnniNE DOTI: 
101 OOimi IMKR:

01-8-11 
10/31ZBS 

31 MW 
nun

0.1 
0.12

01-8-12 
04/30/84 
405288

0.011 
0.0009 
0.003

01-8-12. 
wnm 
405203

HT 
HI n 
HI 
NT

nr
KT
MT
MT
HT

• 01-8-12 
01/23/89
X128Z

HT 
HT 
HT 
MT 
MI

01-8-12 
02/23/89 
913323 
913312

HT 
15.0 
433.0

HT 
HT 
HT 
5.0

HT 
HT 
HT 
HT 

43.2 
HT

HT 
HT 
MT 
HT 
HT
HT

HT
HT
HT
HT
MT

01-8-12 00/10/85 
512032

HT 
MT 
HT 
HT 
HT 
HT 
0.411 
HT 
HT 
MT in 
30.4
HT

HT
MT
HT
HT
HT

Hrsnlc
Cadhiun
Oronlun
Hickel
line

ng/1 m/i 
iig/l 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

ng/1 
ng/1 
onhos 
ng/1 
ng/l 
ug/1 
Std.Un

152.0 
304.0

HT 
94.0 
10.0
5.1

HT 
HT 
HT 
HT 
HT
MT 
HT 
3.0 
HT 
MT
HT 
MT 
1.0

HT 
MT 
in
HT 
MT 
HT
HT

HT 
HT 
HT 
HT 
HT 
HT

HT 
HT 
HT
iiT
HT 
HT

01-8-12. 
03/19/89 
903002

HT
MT
MT
MT
in
HT

HT 
HI 
MT
iiT
HI 
HT

Birlun 
Huron 
Odorldo 
Tluorldt 
Ringmtse 
Mtratt u H 
Hitrogm. Mnwnla 
P Hlkallnlty aa CaOn 
Miosphate, Total as POO 
Potassiun 
Sodion 
Snlfate as $04 
Total Mkalinitp as CaC83

HT 
HT 
MT 
HT 
MT

HT

g -
MT
HT
MI
HI

o

ntn
ng/1 
ng/1 
ng/1

0.004
0.02

30.5
0.03
0.05
1.20

3.0 
0.0 

120.0 
HT 
3.0 
MT 
5.0

HT 
0.03 
2.50
5.1 

33.0
HT

HT 
00.0 

253.6 
222.0

HT 
HT 
5.0

5.0
0.00
4.12 

m.o
35.0
2.0

BlodMnlcal Oxygen Dtnand 1X0)
Oieniul Oxygen Oenand (COD)
Spedflc Canductance(ntdios/cn |29 Deg O
Total Ussolwed Solids ITOS)
Total Organic Carbon HOC) 
Total Organic Halides 
gM-laboratory

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:

iMptratnre 10.0deg. e IZ.O 18.0 ».8 RT RT RT RT RT

RADIOACTIVITY PARAMETERS:
cron R-RediNctivitT pe VI RT 11.0 RT 0.0 RT RT RT RT RT

VOLATILE ORGANICS:
R3.3 RT oze.o 110.0 116.0

126.0 00.0 80.3 39.0
1.3

211.0 120.0 RT

110.0 RT.

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:
SnrTactnts WBRSI ng/I RT 0.101 0.63 RT RT 0.39 RT RT RT

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

CR-0-29 
0TZ23/89 

913311 
913313

O 
o 
o 
co

CR-0-29 
03/26Z00 
Kim

RT 
RT 
RT 
RT
RT

9.3
1.3

CR-0-29 
10ZI1Z83 
313690 
313601

CR-0-23 01Z30Z8i 
mm

RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT

18-9-23 0iz2TZ81 
106791

RT
RT
RT
RT
RT

CR-0-23. 07Z26Z8i
112016

RT 
RT 
RT
RT 
RT

0.001
0.21
13.1 
RT

67.1

RT 
RT 
HT
RT 
RT

RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
RT 
HI

CR-9-23 
07Z0IZ89 
911011

HT 
HT 
HT 
HT 
RT

RT 
HT 
RT 
HT 
RT 
HI 
HT 
HT 
HI 
HI

HT
HT
HT 
HT 
HI

Total Xylenes 
1,2-WcMoroethane 
Benzene 
Chlorofom 
Ethylbenzene 
R-Xylene 
Rethylene Chloride 
0.P-Xylene 
Toloene 
Trldiloroethene IICEI

ogzi 
ogzi 
ogZl 
ugZl 
ugZl 
ogzi 
ngzi 
ngZl 
ogZI 
ugZl

ORnniRs I
. SRnn.lRt Onii: 

Bdl SRnni HURKR:

Bvlon 
Boron 
Chloride 
Fluoride 
Iron

ngZl 
ngZl 
ngZl 
ngZl 
ngZl

02Z21Z89 
303103 
903100

CB-’-H. 03Z29Z89 
903861

0.128
0.1
26.7
0.1

86.6

0.090 
0.3 
93.8
0.11

79.1

HT 
22.0 
1.0

HT 
630.0

88.0 
HT

176.0 
3.8 
19.8 
1.0

19.1 
RT m..2.9 

HT
27.3
2.8

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



 

INORGANIC PARAMETERS:

  

(CONT.>ROHM ANO HAAS SPECIFIC

METALS:
O.OM

o.bi0.02

INOICATOR PARAMETERS:

OTHER PARAMETERS:
KTnr NTNT NT 0.0090.009 0.003ng/l NTTotal Mwnollcs

STUOT.

»Rn.INE LOCATION:
MUPlTHt DATE:
ICN SAAM.! HUAKR:

CR-9-23 
03/23/90 
007970

NT
NT

010.0
NT
NT
NT
7.1
0.00

NT
NT
NT
NT
NT

01-9-23 
10/31/03 
313099 
313090

0.012
0.011
0.0000 
0.03

0.012
0.000
0.002

CR-9-23 
oo/n/00 
man

CR-9-23 
03/23/03 
303000

NT 
13.9 
NT 
NT 
NT 
NT 
10.0 
NT

NT
HI
NT
NT
NT

CR-9-23 
07/01/03 
311911

NT 
11.7 
NT 
NT 
NT 
NT 
27.0 
NT

NT 
HI 
NT 
NT 
NT

CN-9-2S 
07/23/03 
313320 
313313 

HI 
13.7 
NT 
NT 
NT 
NT 

20.1 
NT

NT 
NT 
NT 
NT 
NT

o o o co -a <1

ng/l 
ng/l 
NJ/I 
ng/l 
ng/l

ng/l 
ntH 
unIns 
ng/l 
ng/l 
ng/l 
Std.Un 
Std.Oh

0.00
10.0
3.0
0.03
9.25

23.9
30.0

CN-9:23.........
nm/vi
mm

NT 
in 
NT 
NT 
NT 

20.0 
NT 
NT

NT
NT
3.0
NT
NT
NT
NT 
NT

NT
NT
NT 
NT 
in

NT
NT
NT 

. «
NT

NT 
NT. 
NT 
NT 
NT 
n .
NT

CN:9;23  eR:9-23... 07/20/00 rnnm 
012000 303003

303000

NT 
0.3

Nangueso 
Wtrogeo, Annmia 
P Alkalinity as GaCOl 
Mwsphate, Total as POO 
Petasslon 
Sodlun
Sulfate as SOO 
Sulfides as S

Rrsmlc 
dronlun 
Lead 
Herairy 
line

NT
NT
NT
NT
NT
HI
NT
NT

02.0
30.0

NT 
7.0

ngn 
ng/l 
ng/l 
ng/l

ntfl

ntn

o.n 
12.3 

NT 
0.1 
7.03 

10.0 
23.7 
0.0

NT 
19.9 

NT 
NT 
NT 
HI 

20.8 
NT

90.0 
05.0 

308.0 
NT 

100.0
12.0 

HI 
4.0

7.0 
43.0 

334.0 
NT

17.0 
NT 
NT 
4.3

NT 
33.0 

340.0 
200.0

NT 
NT 
NT 
4.3

NT 
40.0 

043.0 
222.0

NT 
NT 
HI 
4.3

NT 
73.0 

073.0
NT 
NT 
NT 
NT 
7.0

2.83 
4.0 
NT 
NT 
NT 
9.39 

21.0 
1.0

Bloctanlcal Oxygen Otnand (SOD) 
annlcal Oxygen Oenand (COD) 
Specific Cnn«ictance(onlns/(n |23 Deg Cl 
Total Dissolved Solids (TDSI 
Total Organic Carbon (TOCI 
Total Organic Halides 
pR-rield 
pR-Laboratory

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.



DU* OF 317010aWIPlI ID:   

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

321.0 sn.o 31.0

06.0

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

ROHN AND HAAS SPECIFIC INORGANIC PARANETERS:

bZ-DiniTHVL-BIRItn 
3.3>1RiniIHVl-HHRK0IC DCID (II 
<-i2,2.3,3-iiTiMniiHn.BUin>-niiiin. iii
Unknoim
Total TmtatlvolF Idcnt. Senl-Oolatllos

Dtvlatlen For Rittun 
Dwiatim for Radlwi 126

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
3 : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

pclZl 
pcl/l

tR-»-23 
mnva
317010

KT
KT
KT
KT
KT
KT
KT
HT
KT

HT 
HT

CR-0-Z3 
OTZIT/OS

317011

HT 
NT 
HT 

12.2 
HI

HT 
HI 
HT 
HT 
HT 
HT 
HT 
HT 
HT

HT 
HT 
HT 

10.82
HT

HT
HT

HT 
HT 
HT 

19.3 
HI

HT 
HT 
HT 

13.1 
HT

HT
HT

HI
HT

HT
HT
HT

13.1 
HT

HT
HT

CR-9-23 
06Z21Z86 

611702

HT 
HT 
HT 
12.9 
HT

HT 
HI 
HT 
HT 
HT 
HT 
HT 
HT 
HT

HT
HT

CR-9-23 
09Z03Z86 

617301 
617291

3 
J 
J 
J

Total XylMM 
1,2-Dlchloroethne 
Itnimo 
IthylbMieno 
H.P-Xylme 
R-Xyleno 
O.P-Xyltno 
O-XyloRO 
Tolono

HT 
HT 
HT 

11.8 
HT

HT
HT

HT
HT
HT
HT

tR-9-23 
itZ18Z83
wxn

HT
HT

HT 
HT 

. HT
HT 
HT 
HT 
HT 
HT 
HT

HT 
HT 
HI 

13.0 
HT

CR-9-23, 
biziizBii 
ttJtm

127.0
389.0

S8IIM.IRC I 
SRHniHC DRTI:
BIH SSHni IRBIBIR:

ugzi 
ugZl 
ugZl 
ogZl 
ugZl 
ugZl 
ugZl 
ogZl 
ogZl

CR-9-23_ 
iiizz3za

319211 
319233

HT 
HT -s
HT 
HT 
HT 
HT 

.HT

TJ
HT
HT
HT
HT

Birlan 
Iron 
RanganoM 
Hltrogn, Rmonla 
Potassliin

ogZl 
ugZl 
o'gZl 
ogZl 
ngZl

ngzi 
ngZl 
ngZl 
ngZI 
ngZl

U.J 
HT 
HT 

37.7

0.193
77.3
1.3

17.7
6.7

§ 
o 
S3 
GO

HT 
87.0 
31.0 

HT

82.1
1.8

a.2

120.0 
13.0 
16.0 
27.0 

178.0

oizi'szu (Riz27Z86
600653 603763
600627



OU* or 917010aunt 10:

ROHH AND HAAS SPCCiriC INORGANIC PARANETCRS: (CONT.I

METALS:

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDY.

SedtON Sulfate as SOO

<-g-

SOmtlHE LOUTIOH:
OOHMIK OOtt:
SOI soim.! nmoiR:

Chenlcal Oxygen Dmand ICOOI
Specific CeoductancelwdnsZm |29 Deg Cl 
Total Ussolved Solids ITDSI 
pR-laboratory

ngzi
«g/l

CR-T-n 
mnvn 
917010

RT
U.4

RT
HT
HT
MT
NT
NT

CR-T-Z9 
vtnvn 

917011

NT
NT
NT
NT
NT
NT

CR-T-a 
lozti/n 
9iTni 
91 fm

RT 
a.o

NT 
26.0

CR-T-a 
01ZZ7ZS6 

609763

NT
26.81

NT 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT 
NT 
NT 
NT

CR-T-a 
06ZM/86 

611702

92.0
493.0
260.0

6.3

RT
NT
NT
NT
NT
NT

CR-T-29 
0TZ017RS 

617301 
6t7ai

a.444.6

nOZl ngZl ngZl ngZl ngZl ngZl

NTNTNTNTNTNT

CR-T-23 itziozn 922172

10T.0
470.0
374.0

6.4

CR-T-a. 
01ZI3ZN6 
6006a 
60D6a

CR-T-a 
04Z14ZU 
tmvm

uo.o 
497.0 

NT 
6.4

NT
41.1

RT 
44.4

NT
NT 
NT 
NT 
NT 
NT

Nlunlnun 
Rntimny 
Caldun 
Oronlun 
Raoieslnn 
Rerairy

NT 
47.1

NT 
10.9

6^

41.0
399.0 

MT 
6.a

0.923
0.002

38.9
0.002

17.3 
0.0003

16.0
446.0
192.0

6.2

ign 
unhos 
ngZl 
Std.Uh

W.O 
996.0 
348.0

6.4

92.0
464.0
232.0

6.4

а. o
416.0 

NT
б. 9

21.0
420.0
azo

6.4

NT
NT
«! ... .
NT
NT
NT



PHYSICAL PROPERTIES:
Tenperatare (kq. c 12.1 nr Iff Iff Iff Iff Iff Iff Iff

VOLATILE ORGANICS:
Iff Iff «.O Iff Iff

M.S 31.8 33.0 16.9 79.6

MT 72.S 211.3 MI 155.2 Iff NT NT

ROHM ANO HAAS SPECIFIC INORGANIC PARAHETERS:

INDICATOR PARAHETERS:

86.5
36.9

sonniNE I 
sanniNS unti:

' KN SNnn.1 NUlBtli;

ntrogm, Ikwonla 
Sulfate as SOO

iig/1 
ng/l

eN-9-23 
12/30/86 
627676

8.12
26.0

NT
Iff
NT

NT
Iff
NT

133.8 
NT 
Iff 

56.6 
2.9

16.8
33.0

NT 
NT 
NT

13.6
63.0

10.6 
32.0

NT
Iff

01-9-23 
10/06/88 

833030

CN-9-23 
01/12/89 
900988

O 
O 
O 
CO 
00 
o

eN-9-23 
03/23/87 

707321

66.0
669.0 

NT
6.3

cN-’-n.......
06/13/87 
716226

.......3.1
Iff

12.2
12.0

eN-9-23 
09/n/e7 
722993

12.8 
Iff 
Iff 

16.0

176.0 
66.0

8.63
23.0

126.0 
NT 
NT 
NT

820136

30.1
9.9

9.63
18.0

Total NplMM 
1«1.2,2-Totracfiloroetlian( 
1.1.2-Tricliloroetliane 
Imttne 
CMorobmiene 
Qilarofani 
OUranodiloronothaRe 
N-Xylent 
O.P-Xylme 
Tttrachloroetlimo (Petl 
TolutneTotal Oolatlle Organics

eN-9-23 
12/n/n 
729672

maim 
808663

ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1

ng/l 
unhos 
Std.Un 
std.on

68.0
319.0 

NT 
3.6

11.8
31.0

8.92 
23.0

13.0
36.0

6.8
321.3

39.0 
331.0 

NT 
6.3

30.1 
NT 
NT

22.6

99.0
633.0 

NT 
6.3

86.0
387.0 

NT 
6.2

39.0 
NT 
NT 
NT

60.7
17.6

733.0

86.0 
NT 
N1 
NT

60.6 
NT 
NT

162.0
500.0

7.0 
Iff

eiMfilcal Oi/gen Dmand leoDI
Sprdric CondUctancelunhos/cn |2S Oog C) 
pN-Flold 
pN-laboratorp

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.



SUPLE »: 

rHTSlCAL TROrERTIES:
10.0 10.0E1.0 f.O13.0m(tog. e HITMiperaturo

VOLATILE ORGANICS:
102.0

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:
m NTNT NT0.280NTng/I NTNcetone

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

0.0070.007NT NT0.010NTng7I NTNrsmlc

INDICATOR PARAMETERS:

I

02.0 
400.0

■Mime 
R-Xylene 
OiP-Xylne 
O-Xylene 
F-Xylent

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ngzi 
onhos

lO.f
18.3

7.37
18.2

10.3
2.08

O O 
o 
co 
co

ggzi ug/1 
ugZl 
ugZl 
ng/I

ngZl 
iig/1

IN-T-23. 
03ZZ2Z8y 
008142

112.0
213.0
31.4
NT
KT

78.0 
340.0

01-0-23 
00Z0RZ80 
010333

NT 
478.0

17.3
30.0

40.0
370.0

NT
NT
NT
HI
HI ■

IN-.0-23 
mum

NT 
410.0

42.0
43.7
3.1 
NT 
iiT

NT 
300.0

NT
NT 
NT 
HI 
in

01:0-23. . 
IZZ20Z80 
030140 
030133

OUT 07 010110

84.0
400.0

NT
NT
NT
NT
HI

12.7 13.3
26.3

7.63 
21.0

27.4 
63.7 

NT 
7.4 

ni O-iiVL

sanniNS looition:
SRnniNE ORIX:
HOI SHHPIE RUHIER:

Hltrogm, Hnniinla 
SBirate as 804

ownlui nygm itonand (COOi
Specific C(mductai)ce(«nlwsZcn |2S Deg Cl

...
06Z14Zm 

017067 
017076

OI:0:23_  01:0-23,.
1ZZZ0Z80 12ZZ0Z80
030108 030130

030134



I:

SRnnt ID:

INDICATOR PARANETERS; (CONT.)

NT : NOT TESTED AS PART OF THIS STUDT.

Total Dlssolufd Solids (IDS) 
||R-H(ld

119/1 
Std.Un

RT 
6.01

CD-T-W 
06/oezn 
916993

ZOI.O
6.19

09ZI6Z09 
93Bn0

BT 
9.W

to-ha. 
ilZIOZOT

939100

RT
6.43

190.0
6.Z0

O 
o o co 
00 
ro

snBniRt I 
SRimiBS m»: 
ocn SRimi HunoiR:

CB-o-a 
03ZnZ09 
90014Z

MT 
6.01

CB-o-a. 
06Z14Z09 
mwii 
mm..

.CB:9-Z3 
1ZZZ0Z09 
919139 
939194

. cB:?:a. 
1ZZZ0ZB9 
939140 
939199 

miP or 939139

ZOZ.O 
6.Z0



PHYSICAL PROPERTIES:
HI HT HTdeg. c 1J.0 12.2 nTenperatore

INORGANIC NON-METALS:
1.0 HT HT HT0.8 HTChlarlnt Reildual ngZl

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
2.0

12.0

TENTATIVELY IDENTIFIED SEMI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

0.012

J
J

CKlarofom 
Toluene

Oeulatlon Tor Radlwi 
■euiatlon for Ridiun 220 
Cron B-ltadiuctloity

4-(2.2,3,3*KTmnHHnBUTTLI-mH0l l» 
Uiknoiffl 
Total Tentatively Ident. Senl-Uolitlles

ni I Creaw 
Surfactants dlMSI

ng/1 
ng/1 
pc 1/1

ugn
ng/1 
ug/1

ng/l
ng/1

01-10-22 
10/31/83 
313200 
313003

01-10-22 
00/30/80 
000200

HT
HT
HT

HT 
HT

01-10-22 
00/22/80 
000203

HT 
HI

HT
HT

HI
HT

o 
o 
o 
oo 
00 
co

SOnniHC LOOITIOH:
SHimiRS mil: 
801 SRHIU RUIIBIR:

og/l 
ug/l

HT 
HT 

21.0

RT 
HT 

20.0

01-10-22 
V/23/83 
313323 
313310

HT
HT
HT

HT
HT
HT

01:10-22. 
01/13/80 
000030
000028

£8:10-22 
00/00/80 

012220

8.0 
HT

10.0
20.0
42.0

HT 
0.04

128.6
888.0

HT

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



I:

i
ROHR AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:
0.01

0.04

INDICATOR PARAMETERS:

i

!I I

o 
o 
o 
co 
00

nnniNC i
nniuiK: 
EH aniPLE iwnnR:

01-10-11 
10Z31Z03 

313100 
313099

0.013 
0.0004 
0.09

OI-10-IZ 
04Z30ZS4 
400190

01-10-17 
04ZZ7ZS4 
400799

NT 
NT 
NT 
KT 
NT 

49.0 
NT

NT 
NT 
NT 
NT 
NT

...NT.
99.0 

1290.0
NT 
NT 
NT 
0.3

01-10-27 
07ZZ3ZS9 
91X123
913314

NT 
139.0 

1490.0
NT 
NT 
NT
0.7

NT 
NT 
NT 
NT 
NT

09Z09Z90 
017729

NT 
NT 
NT 
NT
NT

ngzi 
ngZl 
njZl 
ngZl 
ngZI

109.0
100.0
1909.0

NT
09.0
33.0
i.h

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
3.0 
NT
NT 
NT 
NT 
NT

NT
NT
NT

. "TNT

.NT 
132.0 

1041.0 
709.0
NT 
NT 
0.0

lirlan 
lor on 
Chloride 
Cyanide 
Fluoride 
Iron 
Htnganew 
Nitrogen, lbwonli 
P Nlkallnlty as CaCO3 
Phosiihate, Total as POO 
Potassinn 
Sodlun 
sulfate as S04 
SuiridM as 9

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngzi 
ngZl 
ngZl 
ngZl 
ngzi 
ngzi 
ngZl 
ngZl

NT 
NT 
NT

....
NT
NT
NT

11.0
NT

■r-
NT

401.0
NT

Nrsenlc 
CadMun 
Oronliin 
Nercury 
Zinc

0.399 
0.14 

199.0
0.000
0.3

90.4
9.9 
0.0 
0.0
0.09 

19.9
190.0 
01.9

Z4.0 
179.0 

2090.0
NT 

02.0
NT 
0.9

NT 
NT 
NT 
NT
NT 
NT 
NT 
9.91
NT

...NT 
NT 
NT 

109.0
NT

0.000
0.001
0.011

NT 
NT 
NT 
NT 
NT 
NT 
NT 

13.4
NT 
NT 
NT 
NT 

49.0 
NT

llochenlcal Oxygen Dmand IBDOI
Chenlcal Oxygen Dmand (COD)
Specific ConductancelimhesZcn f29 Deg Cl
Total Dissolved Solids (TOSI
Total Organic Carbon (TKI 
Total organic Halides 
pH-laboratory

CR-10-27 ..... CR-10-Z7 
01Z13ZS0 
000030 
000029

ngzi 
ngZl 
urtios 
ngZl 
n^l 
ugZl 
Std.Un

o.m 
0.3 

91.9 
NT 
0.14 

119.0 
9.17 

12.9 
NT 
0.94 

37.2 
321.0 
939.0 

9.0

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



OTHER PARAMETERS:
NT RTNT HIngZl 0.01Totil RlMOlles

NT

1

I

I

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.

O 
O 
o 
00 oo 
□1

CR-IO-W 
10/31/83 
313700 
313609

01-10-17 
00/30/00 
006700

01-10-27 
00/27/00 
006709

01-10-27 
07/23/09 
913329 
913310

01-10-27 00/00/06 
617720

SOnniHC LOCOIIOH:
OORIURC mil: 
101 SRHIU RUHOIR:

W:10-22.. 01/13/06 
600630 
600628



1:

i
PHYSICAL PROPERTIES:

iMipentiir* 16.0 10.0deo. c

IN0R6ANIC NON-HETALS:1
Chlorine Residual ngzi 1.0 1.0

RADIOACTIVITY PARAHETERS:
19.0

VOLATILE ORGANICS:!

BASE/NEUTRAL ORGANICS:
hlsIZ-Etlylheiylliihthilate ugZl ZO.O

ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:

0.907

: NONE DETECTED.

ZO.O 
0.0

Oil ( Crease 
Surfactants (RMS)

Cross l-Radloactlolty
Cross a-Radloactluitg

pc IZl 
pclZl

ugZl 
ugZl 
ogZl

CR-II-U 
11Z0IZS1 
313BJ0 
313010

CR-11-16 
OSZOZZOO 
006076 
006Y71

o.z
3.9
1.9

Z.O 
0.18

O O 
o 
co 
oo <75

thlorofom 
loluane 
Irlchloroethene ITCE)

SMIPIINC 
srniniHc oniE:
SOI SORFLE RIRIBER:

ngzi 
ngZl



INORGANIC PARANETEliS:ROHM AND HAAS SPECIFIC

KT

METALS:

0.003

6.011

INDICATOR PARAMETERS:

!

afflPlIHE LOCOTIOM; 
amn.iiis mte:
RK »nn.E HunnR:

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

CR-n-14 
11Z01/03 
313030 
313830

0.10
0.19

112.0
0.003
0.181

03.1
2.87

08-11-10 
0SZ02Z80 
000070 
000071

8U-1IM
Boron 
Ciaorltfe 
Cyaniile 
nuorltfo
Iron
Itongmen 
Mtrnte ns H 
Wtrogn, Onnonla 
P Rlkalinity as CaCOI
Phoiphato, Total as POO 
PotassliBi 
SodliBi
Sulfate as SOO 
Sulfides at S
Total Olkallnity as CaCOl

Orsenlc 
CtMun 
Oronlun 
Lead 
Rircnry 
line

ngzi 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl

0.239 
0.1 

107.0

9.m 
0.0000 
0.009 
0003 
0.0027 
0.20

ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl 
ngZl

12.0 
93.0 

000.0 
19.0 
20.0
0.4

4.9
9.0
0.22

12.1
09.8
20.42

0.0004
0.13

34.2 
2.71 
0.17 
3.0
3.0
6.1

11.4 
120.0
98.2 
1.0 
9.0

0.0 
49.0 

801.0 
17.0 
38.0
0.0

O 
! O , o 

to 
00

Blodienlcal Oiygen Dmand IBODI
OiMdcal Osggen Oenand (COOl
Specific ConductancelunlMsZcn |23 Beg Cl
Total Organic Carinn (TOCI
Total Organic Halides 
pH-Laboratory

ngzi 
ngZl 
unhos 
ngZl 
ugZl 
Std.lki



OTHER PARAMETERS;
!

Total niMollcs ng/l O.WA 0.009

O 
O 
O 
CO 
00 
ttJ

Mopim. .....
nOPLXffi IMTE; 

' BOi ann.E HunnR:
Ti/oves 
313830 
313030

CR-11-16 
(S/03Z80 

006076 
006071



VOLATILE ORGANICS:

1.3

- : NONE DETECTED.

nethylMe CMorlde 
TridiloroethMt (TCII

ug/1 
ug/l

CR-Zl-32
NziezBS 
sosin

SMPIIK LOtAllON: 
annimi mn: 
ra amu HunRR:

O 
o 
o 
o? 
ao 
sx?

CR-23-32 
oizzazra 
Ml 318

1.8
3.3



VOLATILE ORGANICS:

- : NONE DETECTED.

o o o co 
CD o

33.2
2.9

9.2 
t.1 
l.S 
1.0 
S.7

CR-23-33 
01/1BZ03 
303330

0.9
1.1

1.6
33.3
2.3

I.M-TrlcMaroethane 
1,1-UcMoroetlwne 
niorofom 
Ithylhenzne 
OethylM* Chloride 
Tttrachloroethene (PtII 
Trlchloroethene (ICII 
trans-l. 2-Dichloroetliene

amniHE inRiiON:
nnnxiB oni:
101 sonni MinKR:

ug/l 
ugZl 
ugZl 
ugZl 
ug/l 
ugZl 
ugZl 
ugZl

CR-23-33 
01Z23ZB3 
301329



VOLATILE ORGANICS:

- : NONE DETECTED.

I. .■

«.3
9.6

CII-M-7 
oi/zvn 
901930

OJ-M-I 
01/20/09 
909978

o
o 
co 
QO

58.4
4.6

1.0 
146.0 
10.0

SHnniK LOC8TION:
sanniNB ont:
Bcn sonni rumir:

1,1,1'Tnciagroetnine 
1,1*nddxoetliene 
Rtthylen* Oilarlile 
TctracMgroethene (KE) 
IrldiloroetlieaB (TCI) 
traM-l.t-Oldilorwthene

ug/l 
iig/1 
ag/1 
ug/l 
ng/1 
ug/l

34.9
3.7
1.9



VOLATILE ORGANICS:

5.7

t.l

ROHM ANO HAAS SPECIFIC INORGANIC PARANETERS:
Mtregm, Ikwonla ntn 9.98 0.05

: NONE DETECTED.

CR-M-15 
01/»/85 

501531

a-M-15 
01/25/85 
501532 

HUP 07 501531

CR-M-15 
03/20/85 

50337T

CR-2R-15 
9uma 
505580 

HUP or 505570

Total lylmes
1.1.1-TrlcMoroathana 
(hlorofoni 
lolUMO
TrlcMoroethena IICII 
trans-bl-Uddoroothena

SRRniffi LOCRTION:
SRHIURC mil:
KU SRnn.[ ruhiir: 
SRRPlt IB:

o 
o 
o 
co 
CO

ag/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1

1.1
1.2
2.5
1.0

5.1
10.2
1.1
1.1
2.1
1.0



VOLATILE ORGANICS:
1.9 1.9

2.2
3.2 4.3

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:
mtrogn, ftmmla ngzi 0.19 0.19

- : NONE DETECTED.

O 
O 
O 
CO 
CD 
co

CR-26-19 
01/29/99 
901039

tR-20-10 
01/29/99 
901039

OUPOr 901030

CR-20-1? 
n/mto 
909903

SinniNE inOTION: 
omiuiiE ont: 
901 SRRPLt HUnKR: 
ORRHI ID:

b1,l-TrlcMoroethMe 
l.l-DlcMaroetlian* 
bl-Dlddoroethene 
Retlylme Oilorlde 
Tttrichloroetlwne IPCll 
TrtdiloroetlieM IICEI 
trms-b2-DlcNlorwthene

og/l 
ug/l 
ug/I 
ug/l 
ug/l 
ng/1 
ng/l

109.0
2.9

29.9
2.0
9.9

919.0
11.2

^"i

I



VOLATILE ORGANICS: .1

J

II

ainniNS ldcrtioh;
aiiviiK mil:
Rn aim.! mnnR:
nimt ID:

O 
O 
O 
CO 
CO

1,1,1-Trtciaoroettant 
l.l'MddoroetlwRe 
Cls-1.3-Dlddoro|ropene 
Tttridilofotthen* (PCI) 
trani-bl'OiclilorMtliM*

n-26-38 
mimn 
303384 

DUP 01 303383

ogzi og/l ngZl ugZl ogZl

m.o34.61.01.1 
t.1

1

hi



I-

 

 PHYSICAL PROPERTIES:
11.0 RT U.S HI I” RTTmiwratio mg. e RT RT RT

RADIOACTIVITY PARAHETERS:   

VOLATILE ORGANICS: 

RT RTRT RT RTRT

I ROHM ANO HAAS SPECIFIC ORGANIC PARAHETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAriETCRS:

I

ESTINATED CONCENTRATION BELOU bETECTiON LlHif

I

SKRPIIRC LOCRTIOR:
SRHIURB MTC: 
■S SRRrU RUBBR:

g
05

US'

BNlttlon Tor toiflan 
BNlatisa for n«

MI I Croow 
Surfoctmti (HMSI

ngn 
ng/l

CR-101-M 
n/ztzw 
mm

RT
RT

RT
RT

RT
RT
RT
RT 

CR-1OI-» 
OIZn/83 
30IM3

RT
RT

RT
RT

CR-IOl-Zt 
0Z/ZIZB9 
snoM 
303W1

RT 
RT

l.lt
0.10

OtlOI-ZO 
nzzizn 
xoen

RT 
RT

RT
RT

RT
in

RT
RT

10/n/w
31 mz 
31 mo

RT
RT

RT
RT

l.I 
RT

CR-IOI-ZO 
01Z13ZW 

0006SS 
000030

RT
RT

RT 
RT

CR-IOI-ZO 
ooziozeo 

007001

RT
RT

CR-IOI-ZO 
nziozeo 
017*33

RT 
RT 
RT 
RT 
RT 
0.001 
RT 

3Z.3
RT

3.0
0.0

RT
RT

J
J

Total lyletiM

MMmo Oilorido

Rvlon 
Odorlde 
Iron 
Ranginow 
Rltratt as R 
Rltrogen, Rnnonla 
Rodion 
Solfato as SOO 
Snlfldes as S

ngZl 
mn

ntn

ngZl ngZl ngZl ngZl ngZl ngZl 
niH

RT inRT 
w _ lif i.» RTSO.Z RT

RTRT

ogziogZlogZl

RTRTRTRTinZ.TORTRTRT

RT RT RT RT in Z.OO RT 30.7RT

ZO.O 108.0

RT Z.OO RT 33.0RT

RT RT RT RT in 1.00 RT 33.7RT

RTZ.O

0.088 10.8 0.1Z_?1Z 1.30 1.00 13.7 07.01.0

RT RT RT J?Rf 10.0 RT RT RT

RT in RTRT"RT1.00RT33.0RT

NY : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.  
.7 . ™ . .. . . ™ .......  — - - — — - ~ —   - —

08:101:70......  CR:ioi-ZO.
VllZilVi 
31I3Z8



METALS:

line iqZl KT HI o.m HI HI HT HI HI HI

INDICATOR PARAMETERS:!

NT : NOT TESTED AS PART OF THIS STUOT.

i

I

I

I

IS

o o o
co

CR-IOI-M 
n/z6/w 
BfllWI

a-ioi-Z6 
m/ZB/BS 
301(43

HI 
HI 
NT 
NT 
NT 
in 
NT

ohioi-ze 
O3/Z1ZB3 
303693

ER-10I-Z6 
10ZZ3ZB3 
31»Z« 
319ZSq

CR-10l-Z( 
01/13/86 
(00638 
(00(30

NT 
1Z.0 

Z1S.0 
NT 
HT 
NT 
3.3

CR-l01-Z( 
00/10/86 
(1T033

HT 
1Z0.0 
107.0 
174.0

HT 
NT 
3.Z

1
I

CN-IOI-ZO 0ZZZ1ZB3 303400 303401

HTNTNTNT
Iff .HTNT

HT 4.0ZZ4.0HT
.. HT HT 3.3Z

CR-10l-Z( 
04/14/80 
(07081

mmia 
3133Z( 
313317

ng/1 
no/I 
ONtlOS 
ng/l 
"9/1. 
Std.un 
Std.Un

NT 
. 0.0
Z83.0

NT. -s-
3.3

NT 
37.0 

180.0 
HT 
HT 
HT 
3.1

NT 
NT 

173.0
HT 
HT 
7.1 
(.ZB

SHNIUHS 
S(Rn.lHC nniii 

ecn SORPIE RUHBER:

nodimlcBl OiygM Dcnind IBODI 
OiHdul OiirgM Bmand (COBI 
Specific C«iitactMce(iMliM/ai |ZS Beg Cl 
Total Olssolved Solids ITDSI 
Total Organic Carton (TOC) 
pN-Fiold 
pR-Laboratory

10.8
20.0

210.0 
NT

3.8



VOLATILE ORGANICS:
nr RT RT KT

Hi hin
NT

NT NT NT NT

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

INDICATOR PARAMETERS:

1

SRimiHC LKNTIOH:
ammiNi mte: 
IQI SNIlFlt NUHRR:

Mtrogen, Rnnonla 
Sulfate as SOI

ng/1 
ntn

NTRT

NTNT

NTNT

NTNT

RTNTS.O

RTNT

...tH-lOI-IS . 
lozoves 

831091

CN-TOT-U 
01Z1IZ80 
mtn

ZI.O 
m.o

NT
3.1

01-101-16 
eiznzBT 
imtt

■sss
nom

NT
NT
I. O

II. 0

0.907
..«L« .

CNtIOI-ZO 
mtzm 
ntm

2.4 
81.0

8.0 
NT 
NT 
NT

g
09

Total MEltnes1.1.2.2- Tetraciaoroethint
1.1.2- Trldaoraetliane 
Benzene 
Chlorobenzene 
Hbronodiloraiethane 
Itbylbenzene 
R-Rirlene 
O.P-XyleneToluene Total Volatile Organics

ogzi ngZl ogZl ugZl ug/1 ogZl ngZl ogZl ugZl ngZl ugZl

CR-101-26 
1ZZ30ZW 
mtn

2.10 
_98.0 ...

OI-_Wk26______ CSzlObZO______ OhlOIrZO...
IZZ01Z87 01Z28Z88 tUtUn
mm mm ozoii?

• I
!
I

132.0
JM? 

t.t 
NT

8.0 
NT 
NT 
NT

2.17
39.0

1.11
41.0

101.0 
249.0

_k0 
NT 
2.8 
9.0 
4.3 
7.4 

20.9

ngZl 
UNiWS 
std.iin 
std.un

o.a 
w.t

2.49
34.0

208.9 
HI 
6.2

4.3
NT
NT

46.0
..._!!! .

NT
RT

1.93
76.0

20.0
79.0

NT : NOT TESTED AS PART OF THIS STUDT. — : NONE DETECTED.

Clienlcal Oxygen Denand (COD)
Sgedfic ConitactancelimhosZm |29 Deg C) 
gR-Fleld 
gR-laboratory

229.0
199.0 

........NT —.................iiT
9.4 9.9

84.0
... .iA®.

RT 
t.t



I:

PHYSICAL PROPERTIES:

iMIMranire deg. c HT n n.o 11.0

ROHH AND HAAS SPECIFIC INORGANIC PARAMETERS:

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDY.
i

i

!

: I

ORnniis I 
»IIM.»B mil: 

.EtR SfUiriE RUnOIR:

ntrogeo, Rnrwau 
Sulfate as $04

ngzi
•<in

CR-IOt-ZO 
m/ain 

$08143

n-ioi-zs
OOZOO/Of 
9US38

RT 
110.0 

4.76

O 
O 
O 
CO 
co 
co

ngZl 
mhos
Std.Oh

18.0
189.0

4.10

HI 
16Z.0 

4.46

01-101:26 
oizzezoi
i3om

2.03
44.0

a:ioi-Z6 
izzzozoi
931101

HI 
200.0 

4.83

3.44
39.0

1.26
38.4

44.0
93.2

Omilcal Oiggtn Dmand (COD*
Spedflc CmductancelmhosZn |29 Deg Cl 
gR-Fleld



I

i
PHYSICAL PROPERTIES:

I NT NTin NT NT NT11.7 NTNTtfeg. cTMperanrc

RADIOACTIVITY PARAMETERS'

VOLATILE ORGANICS:
1.1 1.71.1

6.0 6.7».63.0

ROHH AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

Dtvutlm tar Nidliin 
DwUtlm tar Riittim K6

1,1,1-TrlchlomttHn* 
bl-Dlchloroethane 
bl-Dlddoreethene 
Nethyleoe Oiloride 
TrichloroetheRe ITCH 
trins-l .I-Mdiloroethene

OU I (rcue 
SiD-ractnu (RMS)

Bvlon 
lOTM 
CMirlile 
Iron 
RanganHO 
Nitrate as N 
Nitrogen, Rwonla

ngzi 
ntn

rtn 
mil

ta-yn-a 
01/ZSZ8S 
901606

NT
NT

3.0
9.9

NT
NT

NT
NT
NT
NT
NT
NT
0.08

oi-ioz-n 
0Z/I1ZB9 
903607 
903607

NT
NT

tR:107-72 
03/71/89 

909606

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

1.0
1.1

NT 
NT 
NT
NT
NT 
NT 
1.20

CR-107-77 
mmm 

610176

NT
NT

NT
NT
NT
NT
NT
NT
1.67

CR-107-77 
17/30/86 
677678

NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
1.30

NT
NT

§ s

ng/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l

CR:IO7-Z2 
07/73/09 
913370 
913310

910763 
.910739

CR:107-77.. 
01/13/86 
000630 
600631

NT in 
NT 
NT 
NT 
NT
1.08

CR-.102:77 06/16/86 
607087

«»
NT

SRiniNC LOCRTION:
SRnniNS DRTI:
BCR RRime RUHBIR:

S'
NT
NT
NT
NT

•S

NT
“in

NT 
NT 
NT
NT
0.80

..m .NT
NT
NT
NT
NT
1.18

NT
NT

■!!

ng/l 
ng/l 
ng/l 
ng/l 
mn 
ng/l 
ng/l

7.0
1.7
t.t
1.1

78.0
379.0

0.097 
0.11 
37.6
0.06 
0.39 
7.9
0.77

1.30
0.77

1.1
6.6

9.7
1.6

NY : NOY TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS: (CONT.)

METALS:

INDICATOR PARAMETERS:

Cldnlun
Htrairy
Urc

HI
(IT
RT
HI 
RT

RI
RT
RT

RT
RT 
RT

CR-in-n 
«/n/8s 
30n07 
snin

CR-ioz-n n/zt/n 
903tM

RT 
RT 
RT 
RT 
RT

RT
RT 
RT

RT 
73.T 
RT

RI
RT
RT

CRtIOZ-ZZ 
lozzzzn 
3in« 
3in33 .

RT 
68.1 

RT

CR-1OZ-» 
nzuzw 
600639 
600631

RT 
1Z6.0

RT

RT
RT
RT

CR-IOZ-n 
06Z16Z86 

60T08Z

37.0 
41Z.0 

RT 
RT
3.1

RT 
118.0

RT

Ol-IOZ-ZZ 
07/17/86 
618tZ0

RI 
137.0

RT

OZZ.O 
Z9Z.0 

RT
3.3

RT
RT
RT

CR-10Z-ZZ 
1ZZ30Z86

HI 
78.0 

RT

RT
RT 
RI

SOMOI
Sulfatt as SOO
SulTMes as S

CR-10Z-ZZ 
01ZZ0ZB3 
301600

18.7
67.0
1.0

0.001 
0.0012
0.01

RT
RT
RT

RT
RT
RT

OZ.O 
01Z.O 

RT 
RT 
0.7

CRrlOZ-ZZ 
07/73/83 
3133Z7 
313318

8.0
RT 
RT 
3.7

RI
RT
RT

ngZI 
onhos 
ngZl 
ngZl 
Std.Ub

ngZl 
ngZl 
ngZl

nozi
«OZ1ngZl

OO O
O O

33Z.0 
RT 
Z.8 
3.8

ZO.O 
371.0 
RT 
RT 
3.3

9.9
37Z.0

RT 
RT 
3.3

Oicnlcal Osygen Denand (CODI
Spociric ConductancelunhosZm |Z3 Oeg Cl
Total Dissolved Solids ITOSI
Total Organic Carton (lOCI 
pR-laboratory

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

SRnn.lRC I I:
SHnniHE OHTI: 
rai SRUPLE RURBIR:



I

saiiat ID:

PHYSICAL PROPERTIES:
in NT NTNT NT1S.»deg. c NTTcnperatur*

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

199.0NT
J3.0

1.7
J4.0

199.0in NTNT

TENTATIVELY IDENTIFIED VOLATILE ORGANICS
J

PESTICIDES, PCB'S ANO HERBICIDES:

NT

ng/1 
ogZl

SNNPlINt LOCATION:
INNFIINB ONTI:
ICH sointi NurniR:

■wutlm for Ridlon 
Deviation for Radlun 270

2.4,0-ir 
2.4-D

ng/1 
ngZI

ogZl 
ugZl

CR-101-3A olziazn 
901049

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

NT
NT

10.0 
NT

12.0
12.0

NTNT

01-103-30 ozzoozar 
702303

NT
HI

NT
NT

§ o 
hS**

1,1-Dldilareethane 
Ocetone 
Itnzene
Rethylene Oilorlde 
Toluene
Trldiloroethene IICEI 
trani-t ,2-Dldiloroetliene 
Total Volatile Organics

HITHTL-SILONt
Total Tentatively Identified Volatiles

ogZl 
sgZl 
ugZl 
ugZl 
ugZI 
sgZl 
ogZl . 
ugZl

01-101-30 
ezzzizBO 
903408 
903403

CR-103J0 
oizzizn'

909099

4.2 
NT

.... Ct101-34 
07Znz89 
913130 
913319

NT
3.1

in 
3.0

OI-I01:30... 
07Z23Ze3 
913331

... MM»__ m* or 913330

14.0
090.0

9.7
7.9 
NT

0.21 
0.001

4.2
8.0 
NT

0.9
NT

CN:101-30  
09Z12ZVO 

018129

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



smint ID:

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

Arimlc ngzi NT 0.003 NT ...HT NT NT

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDY.

SAnniNC I 
amniiR ihte:
RN snnpil HUnilR:

Oil I crease 
Surfactants WMS)

ngzi 
ngZl 
URhOS 
ng/1 
ng/l 
Std.lki

CR-103*3t 
01/ZS/8S 
9011«

NT 
NT

NT 
NT 
HT 
HT
HT 
HT

01-103*30 
01/11/99 
903009 
903003

CH-IOl-IO. 
03/11/99 
909009

HT
NT
NT
NT
NT
NT

HT
NT

CT-103-30 
9/13/99 
913330 
913310

NT 
HI

HT
HT

§
O 
ro

1.70
0.09

HT 
HT 

S..
HT 
HT 

10.0
HI 
HT 
HT

NT
HT

01:103-30 ... 
vtmna 

913331 
913310 

DIIP or 913330

NT 
HT 
HI 
HT 
HT 

. HT 
370.0

HT 
290.0

HT

HT 
222.0 

3920.0 
OU.O

HT 
7.0

CR-1M-30 
n/iz/u 
019129

HT
HT

HT
NT 

2800.0 
370.0

NT 
7.2

ng/l 
ng/l

NT 
HT 

...III
HT 
HT 
HT 

091.0
HT 

two
HI

NT
HT

..... ...HT .......
HT
HT

X
HT

.... m.o.....
HT

01-101:30 
02/00/87 
702303

Darlnn 
Boron 
Oilorlde 
Cfanide 
Iron 
Hanganese 
Mtrogen, Rnnflnla 
SofUun 
Sulfate as SOO 
Sulfides as S

ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l n^l

0.002 
0.21

100.0
0.009
1.0 
0.09

379.0
111.0
182.0

1.0

NT 
HT 
HT 
HT 
HT 
HT 

200.0
HT 
HT 
HT

30.2 
.157.0 
3290.0

HI 
10.0
7.2

HT
. .702.0

0390.0
HT
NT
7.1

HT 
.1.02. 0 .. 
0920.0

HT
HT 
7.1

NT 
HI 
NT 
NT 
NT 
NT 

088.0
NT 

129.0
HT

Blnchenlal Oxygen Denand (DODI
Chenlcal Oxygen Denand (CDDI
Sgedflc Conductancelunhos/m 129 Deg Cl
Total Dissolved Solids (TDSI
Total Organic CarDon (TOCI 
pH-Laboratory



SRnn.110:

OTHER PARAMETERS:

NT o.w NT NT NT NT NTTstal rhenoiiti ngzi

NT : NOT TESTED AS PART OF THIS STUDY.

SRUPIINS LOOIIION: 
nmiNS ONTt: 
KN SRimt NUHRR:

CR-103-36
OI/IN/BO 
30IM3

01-101-36 
nzn/oo 
903«e 
903603

CR-103-36 
nzo<zs7 
Tones

cN-ios-se 
nnvK 
eiBin

■ss -- •'SK 
909619 913330

911311

«-.1O3-.36.. 
n/tsm 

913331
...

OOP or 913330

o o o



PHYSICAL PROPERTIES:

iHiperatiir* dff. e II.I m NT NT NT NT NT NT

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
t.4

3.1
1.9

NT NT NT NT NT NT 1.4

TENTATIVELY IDENTIFIED SEHI-VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAHETERS:

NT

Ohknoun
Total TMtatively Ident. Senl-Oolatlles

Dwlatlon Tor Radliin 
Dwlation for Radiun Hi

srhuinb I
' aWPLlNS MTI:
. RN SNRHI NUNKR:

011 t Groasa 
SorTactants (HMSI

1(I-DlChlaroetliano 
Imimo 
Chlorofam
Rethyleoa Ctilorlda 
Total Volatile Organics

ugZl 
og/1

CR-104-Z7 
nmm 
vam 
•mm

NT
NT

CN-104-ZT 
mmm 
913331 
9133Z1

NT 
NT

NT
HI

a(-104-Z7 
t0ZZ3/09 
9in44 
91 mi

NT
NT

NT
HI

CR-104-ZT 
Ol/llZOi 

600640 
600631

NT 
NT

NT
HT

NT
NT

NT
NT

NT
NT

a(:104-ZT 
1ZZ30Z06 
6ZT670

NT
HT

NT
HT

CR-104-Z7
OZZ04Z07 
70Z364

HT
NT

HT
NT

ngZl 
ngZl

pclZl 
pclZl

ogzi 
ogZl 
ogZl 
ugZl 
ugZl

CR:104:Z7 . ... CR-104-Z7 
04Z14Z06 nziizoi

607001 610043

O 
O 
O

o

1Z.0 
1.1 
HI

1.71
1.07

40.0
Z74.0

: NOT TESTED AS PART OF THIS STUDY. 
: NONE DETECTED.

J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

1Z.D J
1Z.0



ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:

METALS:

INDICATOR PARAMETERS:

OTHER PARAMETERS:
Total mnolics ngzi 0.03 m m HT NT NT NT NT

NT : NOT TESTED AS PART OF THIS STUDT.

ngZl 
iq/l ngZl

ng/1 ngZl onhos ngZl ngZl ugZl Std.lki

ew-KM-IT 
nmm 
vam 
90MT0

HI 
9Z.0 

1103.0
HI 
NT 
NT 
6.6

CR-IOO-n 
OTznzos 

31333Z 
sixni

NT
NT
NT

NT
NT
NT

10^0 
2129.0 

HT 
NT 
NT
7.0

NT
HT
NT
HT
NT
HI

206.0
HT

71.9
HT

CR-IOO-27 
izznzsa

HT
HI 
HT 
NT
NT
HT

212.0
NT 

90.0
NT

NT
NT
NT

CR-IOO-I7 
OZZOOZOT 
70Z3M

HT 
HT 

933.0 
T80.0

NT 
NT 
6.0

NT 
HI 
HT 
NT 
NT 
NT 

00.9 
NT 

68.8 
NT

NT
NT 
HT

O 
O 
o 
TJi>» 

o

lirtin 
Boron 
OUorliJe 
Iron 
Hnganoso 
Mtrato as N 
Nitrogen, Nnnonia 
Sodlnn 
Snlfato as 800 
Siafldes as S

SNNn.lNB LOCRTlON:
mniNE anti:
OCR SMIFLt RUDBR:

0.001 
0.0006 
0.03

cn:100-Z7 
10ZZVB9 
oinoo 
910136

01:100-27 
mnszsa 
600600 
60063Z

HT
HI 
NT 
NT 
NT
HT 

232.0
NT 

90.0
NT

HT
NT
NT

S^O ......
1397.0 

HI 
NT 
HT 
7.03

HT 
NT 
NT 
NT 
in 
HT 

187.0 
NT 

99.0
HT

HT 
NT 

■ NT

NT
....

tN:.100:27..........  GR:TOO-Z7
MZIOZaa 09ZTTZ86

607083 618003

WI.9 s 
NT 
6.3

SU 
1038.0 
230.0 

NT 
NT 
6.7

HT 16^0 1090.0NTHT HT 6.0

ngZl ngZl ngZl ngZl ngZl ngZl ngZl ngZl ngZl ngZl

arsenic Nereury line

HT HT HT HTHI NT 90.3 NT 69.2NT

0.911 0.08 06.2 3.91 3.8 9.69 268.0 21.1 98.91.0

NT HT NT HT NT NT 121.0 HT 92.9NT

32.0 117.0 2160.0NT 7.022.6 7.2

Olodienlcal Oxygen Oetund IIODIOwnlcal Oxygen Oenand ICOOlSpedflc GanductancelwihosZcii |23 Deg C)Total Dissolved Solids ITOSITotal Organic Carbon (TOC) Total Organic Halides pH-Laboratory



SRIHlt ID;

PHYSICAL PROPERTIES:

iMiperatur* neg. e 13.1 13.3 HI HT HI HT HI HI

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
HT HI 13.8 1:08 HI 23.1

lt.t
7.0

HI HT HT HI - 29.6 HI

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

1.2
1.6 3.1

9.1

pc 1/1 
pc 1/1

9- (1,1.3,3-TIIBiniTHn.BUini -raiHOl 
Ubkniwn
Total Tmtatlvclp Idnt. Seni-Oolatlles

2-nEiHn-2-niflMH0i
L-8l«NIffi
Total Tonutlvoly IdentirioO Volatiles

BNlatlon lor RiiHun 
Deviation for Radlun 226

CH-109-19 
02/22/89 
903983 
903980

HT
HT

HI
HT

HT
HT

a(:.103-19 
10/23/89 
919299 
919237

HT
HT

19.7 
HT

HT
HT

09/19/86 
607089

HI
HT

CR:1O3719 
09/11/86 
618099

92.0
379.0

9.0
18.0
27.0

CR-I03-19 
12/30/86 
60680

HT
HI

o 
o 
o
O

SHHIIIHS t
SmiUHS Slit: 
8CH snnnE huhbir:

og/l
00/1 ug/l

CR-103-T9 
02/0/89 
903989 
903981

UUP or 903983

10.0
36.0
96.0

Total Xylenes 
I,bl-Trlctiloroettane 
1,2-Dlchloroethane 
Denzene 
CMerofom 
Ithylbenzene 
D-Xylene

Ot'ID^IT. 
mnviu 
913966 
913999

og/1 
ug/l 
ug/l

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 9.6 

HT

HT
1.1

1.9
. .-?.1

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

.. ... O1-103-1? . 
01/13/86 
600691 
600633



s«nn.t ID:

PESTICIDES. PCB'S AND HERBICIDES:
NT NT NT NT NTNTugzi 0.01Nldrln

ROHH AND HAAS SPECIFIC ORGANIC PARANETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:

METALS:
O.OOZ
0.0)

STUDT.NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.

OU I CTMie 
Surfactants (NBNSI

ngzi 
ng/1

ngZl 
ng/I 
ng/l

CR-IOS-lf 
mmvi 
303403 
303480

O.OTI 
0.13 
39.4 
O.Oi 
18.7 
31.7
14.7
36.9
68.31.6

T.74 
0.34

0.003 
0.0003 
0.03

eR-103-19__
07/34/83 
313466 
313433

NT
NT

at;109-19 
10/33/83 
319343 
319337

NT
NT

eR:1037.!9... 
01/13/86 
600641 
600633

NT
NT

CN:103-lJ . 
04/14/86 
607084

NT
NT

. CRtIOJ-I? 
09/11/86 
618044

NT
NT

NT 
NT 
NT

CR-I08-I9 
13/30/86 
637680

NT 
NT 
NT
NT 
NT 
NT
NT
19.7
NT
33.0
HI

NT 
NT

NT
NT
NT

SONfllNB LOCNTIOH:
S8nn.IH6 DOTI: 
801 SRini NUNSIR:

ng/l

ntn 
ntii 
ngZl 
ng/1 
ng/l 
ng/1 
ng/1 
ng/1

01-103-19 
03/33/83 
303484 
303481 nr or sososi

17.4
31.4
6.92

30.3
64.1i.6

0.093
0.1

31.3
NT 
NT 
NT 
NT 
NT 
NT 
NT 
30.06
NT 
77.0

■ NT

Btrlnn 
Boron 
Odorldf 
Cganldo 
Iron 
Bangmose 
Mtratt as N 
Nitrogen, Nnnonla 
Sodiun 
sulfate as 804 
Snlfldes as 8

NT
NT
NT
NT
HI
NT
NT
34.0
NT

71.1
NT ■"

NT
NT .
NT

NT
NT 
NT

NT
NT
NT
S
NT
NT

33.3
NT

.. »!:». -NT

. I?NT
NT

NT iif
NT

Brstnlc
Horcury 
line

1.9 
1.08

NT 
NT 
NT
NT 
NT 
NT
HI
31.1 
NT 
63.0
NT

NT 
NT 
NT
NT 
NT 
NT
NT 
36.4 
NT 

86.1
NT

o o 
o
o



siinn.110:

INDICATOR PARAMETERS:

OTHER PARAMETERS:

Total (Twnollcs ngZl o.n 0.01 HI RT HI HT HT RT

NT : NOT TESTED AS PART OP THIS STUDY.

CR-TOJ-H 
01/ZZ/R9 
90n03 
S0»80

OMOS-H 
nmm 
ooim 
oonoi 

OU* or 901003

CR-109-10 
orzMzn 
9130M 
913099

HT 
00.0 

660.0
HT 
RT 
0.3

CH-109-10 
iez»zs9 
9ino9 
919137

RT 
31.0 

963.0 
in 
HT 
6.91

HT 
91.0 

692.0
NT 
NT 
6.9

CR-103-19 
ooziozm 
607000

CR-103-19 
09Z11ZM 
610000

RT 
70.0 

630.0 
290.0
NT 
6.3

CR-103-19 
12Z30Z86 
627600

HI 
120.0 
017.0

NT 
NT 
9.9

O 
o 
o
o 
c&

CR-103-1?
otzuzoo'

600601
600633

SHHIllRt I 
SRflPllRt nil:
BCR SRRnt NURBIR:

ngZl 
ngZl 
■mhos 
ngZl 
ngZl 
Sttf.un

HI 
60.0 

093.0
NT
RT 
6.3

29.0 
60.0 

620.0 
NT
6.0
6.9

16.0 
00.0 

619.0
NT 
6.0 
6.7

OloclMnlcal oxygen Denand IIODI
Qieniul Oxygen Denand (COO) 
^cific GonductanceiiinIwsZai |29 Deg C) 
Total DisMlved Solids (IDS) 
Total organic Carton (TOC)
|dl-latoratory



BO* or inwsinni 10:

PHYSICAL PROPERTIES:

mHTNTNT13.3deg. eTenperitore

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
1.0 3.0 J
NTNT

M 3.0 31.8

IDENTIFIED VOLATILE ORGANICSTENTATIVELY
0.0

I
J

J
J

Oevlattm rar Nadlan 
Deviation for Radlun 210

01-104-28 
03/01/09 

. 903079 
903T70

NT
NT

01-104-28 
07/10/89 
913407 
913490

NT
NT

CR-100-28 
01/14/00 
000749 
000734

NT
NT

CR-100-2B
Of/10/80 
017n4

£8-180-28 
Of/10/80 

017039

W.O
802.0

O 
O o
o 
C£j

SNimiNS LOCNTION:
8Rnn.lRS ONTt: 
DOI sonni NUNBIN:

1.1.1- Trlchloroetlune
1.1- mcMoroethane
1.2- Dlchleroethane 
Ncetone
leniene 
Itliylbenzene 
Tetrachloroethene IPCtI 
trani-1,2-DlcMoroetliene

2.2.4- TRiniTHVL-nNTMIt
2.2.4- 1RiniTHVL-PtNT0NI (II 
2-niTHVl-2-PR0PRN0l
Total Tentatively Identified Volatiles

2.0 
2.0 
NT 
i.8 
20.13

42.0
3.0

ng/1 
ng/1

ng/1 
ng/1 
ng/1 
ng/1

ng/l 
ng/1 
ng/l 
ng/1 
ng/1 
ng/1 
ng/1 
ng/1

172.0
000.0

0.0
87.0
03.0

78.0
84.0

30.0 8
3.6 “j

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT



nr or sirmsonni ID;

ROHn AND HAAS SPECIFIC 0R6ANIC PARAMETERS:
NT 1,1snrractMtf wmsi ngzi o.n HI HI

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDT.

Hrsmlc
Rirairir 
Unc

ngZl ngZl ngZl
0.006 
0.0002 
0.01

01-106-20 
orznzoo 
911667 
91M96

HI 
HI 
NT 
NT
HI 
NT 

90.2 
HI 

70.7 
HI

NT
NT 
HI

HI
NT
HI

NT
NT
NT

01-106-20 
01Z01ZB9 
901079 
KIOTO

m..
91.0 

019.0
NT 
NT 
NT 
6.7

...NT. 
111.0 

1022.0 
410.0

NT 
NT 
6.1

NT 
. NT

NT

1061.0 
002.0 

NT 
NT 
6.9

O 
O 
o 
iCNb

O

snniHS LI 
omniHO mil:

' '901 9HR71E HUnOtR:

Rtrlll, 
Boron 
Oilorltfo 
Iron 
Ranguosn 
Itttrito IS R 
Mtregm, Rmonla 
Sodlw 
Sulfate as SOO 
Snlfitfes as S

ngZl 
ng/l 
ngZl 
ngZl 
ngZl 
ngZl 
ngZl 
ng/1 
ngZl 
ngZl

01:106-20 .......
mnni
wna

NT
NT
NT
NT
in
NT

81.9
NT

127.0
NT

NT 
NT 
HI

..NT .
NT
NT

71.2
NT

126.0
NT

NT 
61.0 

780.0
NT 
NT 
NT 
6.8

0.07 
0.1 

W.O 
6.71 
1.97 
0.1 

97.3 
10.6 
00.2
1.0

NT 
NT 
NT 
NT 
NT 
NT 

71.8 
NT 

99.0
NT

7.0
M.O

806.0 
NT 
9.0

90.4 
7.0

ngZl ngZl onhos ngZl 
ng/1 ugZl Sttf.Un

01-106-28 . ... 08:106-28 
OlZIOZm 69Z10Z86
6K708 617910
600710

OloclMnlal Oxygen Benand 18001 Oieniul Oxygen Denand (CODl Speciric ConductancelunhosZo, |29 Deg Cl Total Dissoloed Solids ITOS) Total organic Carbon ITKI Total Organic Halides pR-Laboratory



PHYSICAL PROPERTIES:

Hl Hldeg. cTenperanre

RADIOACTIVITY PARAMETERS:

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

■lelatlon for Ridliin 
BivUttm for Ridliei 22i

2,2.<-TnnETflTl-PtHTRNI
Total Tentatively Identified Volatiles

Oil I crease 
Snrfactants (RMSI

ug/1 
ogZl

ng/l 
ngZl

01-100-112 
etziozoo 
Win 2 
903913

RT
NT

01-106-112 
OOZOOZOS 
916626 
916617

NT 
17.9 
NT

NT
NT

NT 
NT 
NT 
NT 
NT

NT
NT

CR-_104-UI__07/10/86 
617636

13.0 
130.0

NT 
NT 
NT 
NT 
NT 
6.71 
NT 

19.6
NT

NT 
NT

SMfllNC LOCRTIOH:
ORHIUHC nil: 
101 sonnE HuimR:

Ivlan 
Boron 
Odorlde 
Iron 
Nitrate as N 
Wtregen, fkvionla 
Sodlun 
Sulfate as S06 
Sulfides as S

g s I-*

ngZl 
ngZl

ngZl 
ngZl 
ngZl 
ng/l 
ngZl 
ngZl 
ngZl 
ngZl 
ng/l

0.039 
0.19 
6.0 
0.66 
1.01 
0.13
31.1 
17.2
1.0

1.0 
0.06

NT : NOT TESTED AS PART OF THIS STUDT.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

9.0 J
9.0



METALS:

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDT.

01-106-111 
OI/n/89 
3DITI7 
303913

0.0108 
O.OOZ 
0.0003

01-106-111 
08/06/83 
316416 
314411

HI
HI
NT

01-106-111 
09/10/86 
617936

HI
HI
NT

SRimiNC I 
ORHIURt DRTE: 
801 sannt huibir:

ng/1 
ng/l 
aiiMS 
no/1 
iig/1 
ng/l 
Std.un

ng/I 
ng/l 
ng/l

O 
O o

CtMun 
Oronlun 
Rercorg

NT 
17.0 

114.0
NT 
HI 
NT
7.3

NT 
97.0 

131.0 
117.0

NT 
NT 
7.4

33.0 
31.0 

147.8
NT 
4.0 

37.8
9.0

BlociMnlal Oxygm Dmuii IBODI 
Ownlcal Oxygm Dmand (COO) 
Spectric Cmductmceluniws/cn |Z9 Deg C) 
Tdtil OlxMlvtd Solid! ITOS) 
Total orgmlc Carton (TRI 
Total Organic Ralldex 
gN-latoratory



niror mmsmnu ID;

PHYSICAL PROPERTIES:
NT NT NT NT NT NTlt.O 13.3 NTdeg. cTmperatur*

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS;
T9U.0 MO.O 374.0 NT330.0

34.7 U.7 44.380.090.0

2.6 3.0

TENTATIVELY lOENTtPIED VOLATILE ORGANICS

SOnniNB LOCHTION:
SNNFIINC DRII: 
in nnm nunur:

Dwlatlm rv RaNton 
Dtvlatlm for Radiun 226

I-NITHVL-I-MIOPRNDLTotal Tentatively Identified Volatiles ug/1 
ogZl

CR-107-23 
vuitm 
mm

m
NT

n-107-23 
02/23/13 

303694 
303009

230.0 
NT 

390.0

NT
NT

n-t07-23 
07/24/83 

313408 
313437

NT
NT

NT
NT

NT
NT

NT
NT

NT 
NT 
2.0

n-107-23 
01/14/80 
000747

. 000730 
our Of 000740

NT
NT

NT
NT
2.2

n-107-29 
04/14/80 
007083

NT
NT

n-107-23 
04/14/86 

007080

113.0
202.0

NT

NT 
271.0 
34.3 
1.8

NT
NT

n-107-23 
08/10/86 

617824

1210.0
38.0
96.0

62.0
62.0

ng/l 
ng/1

133.0 
NT 
NT

n:107-23 
10/23/83 
319240 
319238

‘1.3
2.3

NT
NT 
1.4

3.7
1.9

30.3 
NT

340.0 
NT 
NT

10.0 3 
NT 
NT

s g, 
4?

Total lylenes 
1,2-Didiloroetliane 
Benzene 
Bronofom 
morobenzene 
nioraethane 
nioroforn
Cis-1.3-DlChloro|iro|iene 
Ithylbenzene
N, P-lyleneR-Rylene Rethylene niorldeO, P-Rylene 0-Rylene Toluene Vinyl niorlde

101.0 
NT 
HT

n-l07rS. 
01/14/80 
umn 
mm

79.3 
!•! 
NT

og/1 ug/1 ug/1 ug/1 ug/1 ngZl ug/1 ug/1 ug/l ug/l ng/1 ug/1 ug/l ug/1 ug/1 ug/1

1183.0 3.0 30.3
140.71.170.81.1

330.0 NT307.0 NT 19.7

79.3 NT 616.0

334.0303.0

89.4
..NT

HT90.423.72.3

NY : NOY TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



Mnrtl ID; DUP or 607083

ACID EXTRACTABLE ORGANICS:

Benxolc icld og/1 KT BT HTRT NT nr NT HT 8.0 J

BASEZNEUTRAL ORGANICS:

13.7

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

R-iw-n 
m/nm 
tvm

O 
Q-

i&h.

(i-fliTHniiiiyii-nnEiR ii*
■ IBUTOXVKTRVLI-OniMIII Hi 

I.I-OiniTHU-BINZEHI HI 
1,1,9.9-TETmniINVL3,01ZH. 9HIFUMNDIONI 
I-niTHn-Hinmi 
nNVL-KNZIffi
Ulknsun 
llhlmiiun 
UMffloun 
Unknoun 
Uhknnin 
Ikknoin 
UhloMun 
Unknoun 
unknoun 
Uhknoun 
Ubloioim 
Ikiknoun

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOW DETECTION LIMIT

01-107-19 
03/Z6/W 
wim

NT
NT
HT
NT 
HT

tN-107-29 
nmm 
90U00 
903689

13.0
10.0

01-107-19 
07ZZV89 
913468 
913497

CR-107-79 
10/73/83 
919746 
919738

NT 
NT 
NT

10.8 
HT 
HT 
NT 
HT 
NT

01-107-79 
04/14/86 
607089

NT
NT
NT
HI
NT

01-107-79 
04/14/86 
607086

NT 
NT 
HT 
HT 
NT

3
J
J 
I
J

1,7-Wrtilorobeni»ne 
1,4-DltMerohfnjMe 
Bntylbmiyliilithilate 
U-n-butylpiitlMlate 
Hapbthalma 
ryrma 
bls(7-Ethylh6xyllyhtbaIata

ag/1 
UO/I 
ug/l 
ug/I 
ng/I 
ag/1 
ng/l 
ag/1 
ag/1 
ug/1 
ag/1 
ag/1 
ag/1 
ug/l 
ag/1 
ug/1 
ag/1 
ug/1

ug/1 
ug/1 
ug/l 
ug/1 
ng/l 
ug/1 
ng/l

3.9
HT 

.......HT .......
HT 
HT 
NT

OI7IO7-79 
oi/14/86 

600746 
600739

CR-107-79 
01/14/86 

600747 
600736 

our or 600746

SRiniNC L 
SRHIUIS DOTE: 
101 SRItPlE NURBER:

74.0 
91.0 

790.0 
96.0 
86.0 

160.0 
330.0 
310.0
78.0 
79.0 
73.0 
98.0 
18.0
39.0 
99.0 
31.0 
72.0 
77.0

7.0
7.0
4.0
2.0
3.0

13.9
RT HT

. HT....... HTNT 
NT 
NT



DUP or 607083arnnt lO:

TENTATIVELT IDENTIFIED SENl-VOLATILE ORGANICS (CONT.)

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

METALS:

nnmic lomtioh: 
nmuis nil: 
101 SRimi RUnRR:

MI I Sreue 
Surfactants (RMS)

ug/I 
ug/l 
ugZl

ng/I 
ng/1 
ng/l 
ngZl

Ol-IOI-n 
niiuit 
wm

HI
NT

3.7
0.07

83.0
O.OOS

06.6
1.03

68.9
08.7
7.0
1.0

0.008
0.0098
0.0009
0.03

HI
NT
NT 
NT

NT
NT

NT
NT

NT
NT
NT
NT

NT 
NT 
NT 
NT 
NT 
NT 

61.9 
NT 

16.3 
NT

NT
NT

NT
NT
NT
NT

01-107-29 
00Z10Z86 
607089

NT 
HI 
NT 
NT 
NT 
NT 

38.2 
NT 

98.2 
NT

NT
NT
NT
HI

NT
HI

tR-107-29 
O0Z10Z86 

607086

NT 
NT 
HI 
NT 
NT 
NT 

90.0 
NT 

37.0 
NT

NT
NT

NT
NT
NT
NT

01-107-23 
09Z10Z86 

617920

NT
NT
HI
NT

HI
HI

umaiMin
Unknown
Total TMtatively Idmt. Seni-OolatilM

ngZl 
ngZl

NT 
NT 
NT 
NT

01-107-29 
02Z29Z83 
903690 
903689

2.0 
0.79

01:107:2? 
07Z20Z89 

913068 
913097

01-107-29 
tOZ23Z83 
919206 
919238

NT
NT
NT
NT

19.0 
120.0 

1831.0

Barlon 
Boron 
aaorldo 
CyanMo 
Iron 
Nangineso 
Mtrogen, Nnnonia 
SoOlm 
Snlfato as SOO 
SnlHOes as S

arsonic 
CadNiun 
Horcury 
line

NT 
.W

NT s • s 
NT 
62.9 
NT 
16.9 
NT

OtZ10Z86 
680707 
600736 

UUP or 600706

ngZl 
ntn 
ngZl 
ngZl 
ntH 
mn 
nifl 
ngZl 
ngZl 
nili

O

tn

NT 
NT 
NT 
NT 
NT 
NT 

63.6 
NT 
9.70 .....
NT

NT 
NT 
NT 
NT
NT 
NT 

09.6 
NT 

20.0
NT

NT 
NT 
NT 
NT 
NT 
NT 

108.0
NT 

98.0
NT

01:167:2?. . . . 01:107-29 
01Z10ZB6 
600706 
600739

NT 
NT 
lit 
NT 
NT 
NT 

69.18 
NT 

79.6
NT

NT : NOT TESTED AS PART OF THIS STODT. 
— : NONE DETECTED.



SUnPlt ID: mip or Mion

INDICATOR PARAMETERS:

OTHER PARAMETERS:

Total Mifnellcs itg/l RT 0.01 m NT NT NT NT NT NT

NT : NOT TESTED AS PART OF THIS STUDY.

CN-10T-n 
01/ZWW 
007770

01-107-13 
01/23/03 
30UM 
303000

01-107-13 
Ol/IVBS 
3130M 
313037

01:107-23 
10/23/03 
3inoo 
310130

NT 
231.0 
812.0

NT 
NT 
NT 
NT 
6.87

Nl 
261.0 
781.0

NT 
NT 
NT 
NT 
6.0

NT
237.0 
771.0

NT 
NT 
NT 
NT
7.0

01-107-23 
00/11/06 
607083

NT
210.0 
770.0

NT 
NT 
NT 
NT
6.7

01-107-23 
00/11/06 

607086

31-107-23 
00/10/86 

617011

SRnniNS I
SRHIUNO 8*11: 
801 Stimt NURKR:

NT 
NT 

Mt.9
NT 
NT 
NT
7.1 
7.30

NT 
210.0 

1023.0
NT 
NT 
NT 
NT 
6.6

«:1O7:23.....
01/10/86 

600706
- 600733

CR-107-13 
01/10/86 
600707 
600736 

nr 07 600706

O 
o 
o

05

nO/l 
ng/1 
unlws 
ng/l 
ng/1 
ug/l 
Std.Un 
Std.Un

NT
138.0
780.0

NT 
NT 
NT 
NT
6.6

23.0 
229.0 
837.7

NT 
10.0 
67.6

NT 
6.7

NT 
303.0 
869.0 
211.0

NT 
NT 
NT 
6.6

OloOwfilcal Oxygen Oenand I80DIChenical Oxygen Denand (COOTSpedflc Cnndunancelunhos/m |23 Oeg ClTotal Dissolved Solids ITDSITotal Organic Caiton ITK)Total Organic Ralldes pH-Fleld|M-laboratory



RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
tm.o ni.o n«.3 JW.O 390.0 NT NT 310.0

JI

NT

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

303.0
987.0

NT 
NT

NT
NT

Z.I,4-TRIHirHn.-PtNT«Nl 
2-H£TNn-I-W0PRN0l 
Total Tentatively Identified Oolatllea

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.B : CONFOUND ALSO PRESENT IN NETHOO BLANK.J ; ESTINATED CONCENTRATION BELOU DETECTION LIHIT

CR-107-Z3 
n/wn 
mm 

T» a 6I79Z4

(X-I07-Z3 
IZZlO/86 
onui

NT 
11.0

NT
NT

NT
NT

a(-107-Z3 

ntsit

NT 
80.0

NT
NT

CR-I07-Z3 
00/13/07 
7I4ZZ8

NT
NT

cN-io7-n. 
warn 

7ZZ995

399.0
13.3

979.4

NT
NT

NT
NT

NT 
33.3

NT
NT

NT
NT

CR-107-Z3 
1Z/01/87 

7Z9474

36.0
118.0

NT 
23.2

NT
NT

CR-I07-23 
OO/ZO/80 
820138

NT 
133.0

NT

NT 
32.3

71.0 
NT

SORPIINS L0C8TI0N:
SOHIllNS DRIt:
KN SMUI NURBIR:
SRint ID:

Deviation for Radliin Deviation for Radlun 226

Total Rylenes
1.1.1- Tridiloroethane 
1,1,2,2'TetraChloroethane
1.1.2- Trldiloroetliane
1.2- DlcMoroethane 
Ncetone
leniene 
Oilorebemene 
BlbronotMoronethane 
Ithylbentene 
N-Xyleno 
lethylene Chloride 
0,P-Xylene 
Toluene 
Total Volatile Organics

ng/l 
ng/l

380.0 
NT 

12.0 J
NT NT

M.2 
isn.8

.. CNrl07-23 
vtmm 
tmn 

mm nnn

77.2

239.1

CR-I07-Z3 
03/Z8/8S 
808647

20.14.360.6

NT9.3

ng/l ng/l ug/l ng/l ng/l ug/l og/1 ug/l ug/l ug/l u^l 
og/1 ug/l ug/l ug/l

ug/l ug/l ug/l

48.0
42.0

120.0

NT 
122.0

NT

NT

NT 
149. 
343.0

o s
*4

NT
33.1

NT
2.3 

698.0

. 390.0
14.3 

932.0

NT 
33.3 

NT

8.0
18.7

NT 
84.2 
io 
NT 

272.9 
lit

490.0 
3.0 
NT 
NT

NT 
137. 
332.0

Z9.0
110.0
139.0

NT 
1.4 
NT



ACID EXTRACTABLE ORGANICS:
Rienol Jng/l ro HT HT NT NT HT NT HT HT

BASE/NEUTRAL ORGANICS:

J NT NT NT

TENTATIVELT IDENTIFIED SEMI-VOLATILE ORGANICS

Ga

O 
o 
o

ugzi 
ogZl 
ug/1

CR-IOT-n 
n/ig/H6 
tinn 

nip m MT»M

4.0
NT

tH-TW-H 
1ZZ30ZB0 
»n««i

HT
NT

CN-10T-n 
n/n/n 
mm

a^ym-a 
tuysm 
71412!

10.0 
NT 

li.8

CR-l07-» 
m/am 
Tonj 

mroT Tznn

NT
NT

CN-TOT-a 
oizzHzra 
OHMT

NT 
NT

nnpiiHC I 
SRHIUHE MTZ:

. ECU SRHni KlffiilR:
s«nn.i ID:

(is,ni-i*)-n-nETNDNi 
IBUTOXVniTHVLI-OXIRHNE III 
I.Z-DinETHn-KRZERE (II 
l-ETHINn-I-niTNVLENI-CVCLOnNTINE 
1-ETRVL-I-HETHVL-BENIEHE (II 
E,Z,9,9-TETmnETHTl3.4(n,3HirilRDHn(IHE 
4,»-DINITHn-5-HEPIEH-Z-(HII 
ETHn-IENZENE (II 
(klmauii 
Ihknuun 
Uhknnm 
IhtaMun 
Ihknwn 
(hlcniMn 
UnkniMn 
(hknoiin 
(kknaun 
(kknoun 
ttiknain 
Uhknoun 
Total Tentatively Ident. Seni-Volatlles

I.O-mdilorobenzene
NaiihthaleneTotal BaieZNeutral Organics

ZT.3 
NT 

ZT.3

a-ioT-n

BZ0138

ai:i07-n 
nmm 
Tzzro

ai:i07-a 
TZZmZDT 
TZT474

ngzi 
ngzi 
ugzi 
ugZl 
ogZl 
ngzi 
ngzi 
ngzi 
ngZl 
ngzi 
ngZl 
ngZl 
ngZl 
ngZl 
ngzi 
ogZl 
ug/1 
ngzi 
ngZl 
ugZl 
ngZl

ZO.O 
».O 

Z40.0 
MO.O 
a.o 
a.o 
n.o 

130.0 
330.0 
460.0 
30.0 
a.o 
63.0 
9.0 

16.0 
91.0 
12.0 
21.0 
17.0 

160.0 
2433.0

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED. ....J : ESTIMATED CONCENTRATION BELOU DETECTION LllilT



ROMM AND HAAS SrECIPtC INORGANIC rARAHETERS:

INDICATOR RARAneTERS:

; NOT TESTED AS PART OP THIS STUDT.NT

79.8
Z8.0

98.9
29.0

79.6
21.6

IHtrogm, Unwnla 
Sulfate as SOO

R8/1 
ng/l

101.0
26.0 11.0

CR-107-29 
osns/n 

808697

138.0
NT 
NT 
NT 
NT

CR-107-29 
06/20/88 
820138

O 
O

5?*

CO .

Ownlcal Oaygm Dmaud (COO)
Siwclflc Conductancelunlws/cn |Z9 Deg Cl 
Total Ussolued Solids (TDS) 
pH-Tleld
(«-LaOoratory

ng/l 
unlios 
ng/l 
Std.On 
Std.un

CR-107-29 
12/16/86 
627681

ei«:107-29 .....
01/29/87 
707in

191.0 
1170.0 

NT 
NT 
6.8

OtlOWO .. 
wtn/tt 
729979

219.0 
900.0 

NT 
7.1 
NT

sanniNS locntion:
SRimiNS BRTI:
BCR SRnnt NURBIR:
SNRni ID:

CR-107-29 
09/10/86 
617929 

DUr or 617929

101.0
889.0

NT 
NT 
6.j

CN:I07-29 
iuwn

719228

299.0
930.0

NT 
NT 
6.9

61.0
89.0

0.209
19.8

216.0
881.0 
982.0 

NT
6.6

191.0
866.0

NT 
NT 
6.6

991.0
1017.0 

NT 
NT 
6.3

98.6
16.0

900.0
1170.0 

NT 
NT

• i.9

90.7
89.0

CR:i07-n_____ CR:1O7:2?.
wnm n/wn

Tvm nnn
Otr or 722999



PHYSICAL PROPERTIES:

Trnperatore deg. e RT HT HI HT 18.0 10.0

VOLATILE ORGANICS;
n.o 39.0 39.1 9.3 Z0.9

49.0

BASEZNEUTRAL ORGANICS:

I.O-OldilorolieMMe ng/l 3.1 10.9

ROHfl ANO HAAS SPECIFIC INORGANIC PARAMETERS:

INDICATOR PARAMETERS:

99.98
29.0

o 
o 
o
r-j

ntragm, ikMonta 
SDlfite u S04

8miMe 
Chlorotthuie 
ItliylOMzene 
R-Xylen* 
Hetlylme CMorlde 
O.P-Xylme 
O-Xylen» 
P-Xyleae 
Tolnma

CR-107-29 
»min

119.0 
RT 
RT

tR-10T-29 
01/12/89 
nWK

1T4.0 
HT 
RT

49.0
HT 
HT

eR-10T-29 
03/22/89 
908344

214.0
189.0

6.19

6.3
48.3

20.3 
126.0

amniHS i
. SRIlPlIRS Im.I. 

BCR SRHPII RUIBIR:

ng/l 
OOlM 
sttf.un

ng/l 
ng/l

109.0 
HT 
HT

OblOT-ig 
06/08/89 
916992

HT 
800.0

6.32

CH-102-29 
nmiin 
nmn

RT 
990.0 

6.49

CR-102-29 
12/20/89 
939110

ug/l 
ug/1 
ng/l 
ng/l 
ug/l 
ng/l 
ug/l 
ng/l 
ug/l

2.18 
21.0

18.3
83.1

HT 
700.0 
6.64

2.1
96.9
39.3 
HT 
RT

26.4
19.2

y 
HT 
42.0

20.6
46.0

96.0
32.0 96.6

32.0

23.6
9.2
9.1

34.0
1.6

99.9 
HT 
HT
2.8

Qicnlcnl Oxygen Dmand (COO)
SpKiric CnnductanceCunlios/m f29 Deg Cl 
pH-rield

HT 
Tlio.O

SEE 0-xn
i.1

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:

m RTU.Sdeg. eTenperatire

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
Iff

ROHM AND HAAS SPECIFIC ORGANIC PARAHETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAHETERS:

NT

I

DNlitlm Tor bdliH 
Beeinien for Radiun IZi

MX I crease 
Sarfactants inmSi

ogzi 
agZl

ng/1 
ngZl

ot-ioi-no 
azzczBS 
X3T18 
303Tig

Iff
Iff

01*107*110 
OOZOOZBJ 
9I«Z7 
91«10

Iff
Iff
Iff
Iff
0.33
Iff

11.1
Iff

Iff 
m

Iff 
1.3

Iff
Iff

30.0
192.0

n 
n

MOPIIIB LOOITION:
HHiniiic nn: 
901 SMIPU MIKR:

Rcetoae
Rethylene Oilerlde

Bariw 
Boren 
Oaorlde 
Iron 
Mtrogen. Rnnonla 
Sodlen 
Sulfate as SM 
Sulfides as S

0.032 
0.11 
3.1 
0.11 
0.33 

22.9 
0.0 
1.0

ngzi 
ngZI

O1:.107*U0.. ...
OTZIOZOO 
onni

§

Iff 
Iff 
RT 
Iff 
0.11 
RT 
B.S 
RT

2.0 
0.00

: NOT TESTED AS PART OF THIS STUDY.
: NONE DETECTED.

B : CONFOUND ALSO PRESENT IN HETHOD BLANK.

ngZl 
ngZl 
ngZl 
ngzi 
ngZl 
ngZl 
ngzi 
ngzi

12.0 9



1:

METALS:

INDICATOR PARAMETERS:

NT : NOT TESTED AS PART OF THIS STUDT.

I

i 
i

Rnmlc
Cadniim
Chronlun
Rtrcury
line

CR-I07-1I0 
minm 
S03M8 
303MR

0.003 0.0086 0.01 0.0003 0.01

C8-I07-1I0 
08/06/83 
3ioon 
31M18

HI 
NT 
NT 
NT
NT

01-167-11 
06/10/86 

617637

NT
NT
NT
NT
NT

O 

o 
JO

ng/1 
nfl/1 
ng/l 
ng/1 
ng/l

ainn.iNS
88nn.lNS mTI: 
801 sonn.! RUNBIN:

ng/I onhos ng/l ng/1 Std.un

16.0
316.9 

NT 
0.0 

10.8

.01.0 ...
181.0
118.0 

NT 
6.0

36.0 
010.0 

NT 
NT

10.6

Ownlul Oxygen Dmanil (OIDISpecific Conductancelunhox/m |19 Deg ClTotal Dissolved Solids ITDSITotal organic Carbon (TOCI pH-laboratory



  

PHYSICAL PROPERTIES:
RT NT RT RTRT RTdeg. c 10.6Tenperatore

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
1.0

ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

AND HAAS SPECIFIC INORGANIC PARAMETERS:ROHM

U.I-TrleMoroethane
Oilorofom 
Ithylbenzene

NT : NOT TESTED AS PART OF THIS STUDY. 
-- : NONE DETECTED.

II

anPlIIS LOCOTIOR:
amniRc mte:
BCR nimi RURKR:

RivMtlon for Radlim 
Rcvlitlon for Radlun RO

Oil I Crease 
Surfactants (HBASI

CR*tO8-16 
nizilta 
SOUR 
303010

RT
RT

t.O 
0.03

CR-10S-10 
nnifta 
313161 
313130

RT
RT

RT
RT

RT
RT

RT
HI

RT
RT

RT
RT

RT 
HI

RT
HI

HI
HI

.CRrlOS-IO 
11/30/00 
OROSI

HI 
HI 
HI 
HI 
HI 
1.07 
HI 
31.0

HI
HI

HI
HI

larlm 
Boron 
Odoride 
Iron 
Mtrate as H 
Mtrogm. Rwonla 
Bodlm 
Solfate as SOI

ng/l 
ng/l

ng/l 
ng/l 
ng/l 
ng/l 
rqn 
ng/l 
ng/l 
ng/l

OItIOBtIO 
M/IS/BO 
007101

CR-108-tO 
01/10/80 
017110

ng/l 
ng/l 
ug/1

ng/l

I

HI 
HI 
HI 
HI 
HT 
1.11 
HT 
36.1

§2

HI 
HT 
HT 
HI 
HT 
0.81
HI
30.1

ZO.O 
101.0

RT 
HI 
HT 
HI 
HT 
HT
HT 
67.1

o.on 
0.11 
11.1
0.01
1.7 i.n 
11.3 
00.0

3.1
3.0

RT
HT 
HT 
HI iii i.n
HI
33.1

HI 
HT 
HI 
RT 
HI 
1.13 
RT 
67.8

CR-108-16  CR:108-I0 
wwn oi/11/so

311117 000718
311131 000737



HETALS:

INDICATOR PARAMETERS;

NT : NOT TESTED AS PART OF THIS STUDY.

I

i

!

■ I

I !
I

0.0001 
O.OI

KT 
HI

CR-108-10 
WZim 
9inoi 
01 TOO

HT
NT

01-108-16 
01/1V86 
600T48 
60073T

NT
NT

NT
NT

CR-108-16 
nziD/86 
617TZ6

NT
NT

.CR-108-16 
1Z/30Z86 
mva

NT 
NT

§ 
■ O

Rtrairy 
Zinc

ngZl 
ngZl

CR-108-16 
Oiznz83 

OOUTO 
0036W

CR-108-16 
0TZnZ80 
013660 
013608

NT 
1Z.0 

Z36.0
NT 
NT 
NT 
0.3

NT 
16.0 

Z16.0
NT 
NT 
NT 
0.0

.. CR-108-16 
06Z10Z86 

60T160

N1 
60.0

Z3Z.0
..

Rl 
Rl 
0.0

NT 
160.0 
170.0

Nl 
NT 
NT 
6.1

NT 
8.0 

Z69.0
NT 
NT 
NT 
0.8

ngZl 
ngZl 
mhos 
ngZl 
ngZl 
ogZl 
Std.Uh

11.0 
11.0 

Z21.4 
NT 
6.0 

03.Z 
6.0

HT 
30.0 

Z33.0 
170.0

HI 
HI 
0.3

MoUienlcol Oirgon Dtnand IBODl thenical Osygen DmanO (COOl SpedHc ConductancelimhosZtn |29 Deg Cl Total Dissolved Solids (TDSI Total Organic Carton (TKi Total organic Halides pR-latoratory

SHRniNE I I;
SHMllHS OHTt: 
8CN SONPU HUNDIR:



PHYSICAL PROPERTIES:
10.0 NT NTTMperatnr* Oeg. c 11.0 NT NT NT NT NT

RADIOACTIVITY PARAMETERS-.

VOLATILE ORGANICS:
NTNT 8.0

12.01.2 1.7
i.o ■

NTNT - NT 9.2 NTNT NT

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

BASE/NEUTRAL ORGANICS:
NT NT NT NT13.0 NT NTugzi NTDl-n-butyliNittalate

I

I
i

o 
o o
ro 
tn

Bwlatlm Tor Nadlin 
Bwlatlm for RaOim 220

OC 1/1 
|K 1/1

og/l 
ug/1

NT
NT

NT
NT

NT 
NT

NT
NT

2.0
0.1

NT
NT

3.9
1.3

NT
NT

NT
1.1
2.6

eR-;10»-1» . 
ntMin 
msn

W.9
046.0

19.0 
NT

10.0
10.0

CB-109-19 
12/30/86 

627683

NT
NT

CN-109-19 
03/29/87 

707323

NT
NT

SONFIINC lOCNTION:
8HRn.lN6 DOTI:
801 SRinU NUIBIR:

Total Xflmn 
bbl-Trlchloroethano 
lenimo
Oiloroethane
ClB-11 l-UcMoroproiwno 
[thylbonzn* 
Hothflone CMorldi 
0-Xylmt 
TotrachloroethMO IFCtI 
Toluene
Trlddoroethene ITCH

2-niIHVl-2-PR0P8H0l
Total Tentatively lOentlfieO Uolatllea

CR-10f-l9 
vutun

CR-IOt-19 
02/29/89 
90U96 
903691

NT
1.3

tR-10».:.19 . .. .. CR:1O9:IJ .. 
01/10/86 00/19/86
600709 607170
600738

ug/l n^l 
ug/1 
ug/1 
ug/l 
ug/l 
og/1 
ug/1 
ug/l 
ug/1 
ug/l

1.1
3.1

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

CN-10»:1’ ... CR;109-I9 
07/20/89 10/24/09

913070 919301
913099 919299



N:

TENTATIVELY IDENTIFIED SENI-VDLATILE ORGANICS

ROHN AND HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

I 
I

Ml I SrNM 
Sorfictints (RMS)

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ngZl
MJ/I

CIMOT-n 
«i/ze/w 
wim

HI 
m

nm/n 
SCUM 
sntYi

CR-1OT-1, 
mimn 
S1M70 
nsm

NT
NT

CN-IW-I? 
ibzzvn 
sinoi 
Sinn

NT
NT

NT
NT

NT 
NT

NT 
NT 
NT
NT 
NT 

99.1
NT 

40.9 
NT

NT
NT

CR-109-I9 
1ZZ30/W 
man

NT
NT

CR-109-19 
mraim 
imza

NT
NT

o
o

Ikknaiin
UilmiMn 
Unknoun 
Uikntun
Ikiknoiin
Uiknoun
Uiknoun
UhknNm
UhkRoun
Uiknoun 
ttiknoiin 
Total Tmtatlvely Itfent. SoM-Oolatlles

NT 
NT 
NT 
NT 
NT 

■i’ 
39.9

NT

tR:10?-19 
oiziozw 
mjn 
6007W

NT 
NT 
NT 
NT 
NT 
«,6 
NT 
33.Z 
NT

ngZl 
ngZl 
no/l ngZl 
ngZl 
hbZI 
ngZl 
ngZl 
ngZl

a»-109-1? . 
04Z19ZW 
eon TO

nmm 
eiT39Z

Barton 
Boron 
Oilorlito 
Iron 
Banganase 
lUtrogm, Nnnanla 
SoMon
SolTata as $04 
SolfldH as S

ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZl 
ogZI 
ogZl 
ogZl

NT 
NT 
NT 
NT 
NT 
4Z.3 
NT 
41.8 
NT

0.3ZZ 
0.08 

70.6 
48.9
3.0Z 

99.0 
36.3 
31.0
1.0

NT
NT
NT
NT
NT
61,76 .
NT
Z9.1 
NT

NT
NT
NT
NT
NT

.. .54,1____NT
43.6
NT

NT 
NT 
NT 
NT 
NT 

39. Z
NT 
3Z.0 
NT

NT 
NT 
NT 
NT 
NT 
33.6 
NT 
39.0 
NT

3.0
0.64

19.0 
ZO.O 
12.0 
13.0 
12.0 
13.0 
47.0 
44.0 
10.0 
90.0 
87.0 
3Z3.0

SmiPllNB 
BNimiNB IRBBK* 

BOi SeRFlt RUIRIR:



I  METALS:

INDICATOR PARANETERS:

OTHER PARAMETERS:
Total Munollci ng/1 RT O.K NT RT RT RT RT RT NT

NT : NOT TESTED AS PART OF THIS STODT.

i-

■nmlc 
line

CR-IOT-If 
mmn 
mm

RT
NT

CR-IOT-n 
nmm 
mim> 
90U91

RT 
NT

CR:1O»-1» 
TBznm 
319301 
SlflTS

NT
NT

NT
NT

NT
NT

NT 
117.0 
929.0

NT 
RT 
NT 
NT 
0.2

NT
NT

CR-109-19 
mmm 
mm

NT
NT

O 
O 
O

*4

SNRrilNS LOCNTION:
SOnniNS ORTI:
ICR SRIini NUNIIR:

ngzi 
ng/1

NT
NT

600.0
NT 
NT 
NT
7.1 
i.U

10.0 
177.0 
890.9 

NT
19.6 
30.0 
NT

ra-10»-19 ai-109-19
01/10/00 Wt9m

000709 007170
.000738

CNrlOTrlO .. 
mmnt 
017392

CR-109-19 
12/30/80 
027083

ng/l 
ng/1 
onhos 
ng/1 
ng/l 
ng/1 
Std.Un 
Std.Un

eN:io»:!!..07/20/89 
913070 
913099

NT
NT

NT 
80.0 

909.0 .. mRT 
NT 
NT
0.0

NT 
138.0 
033.0 
298.0 in
NT 
NT 
0.0

NT139.6
038.0s -

RT
NT 
j.t

9.m
0.03

RT 
190.0 m.o
NT 
NT 
NT 
NT 
0.9

RT 
191.0 
787.0 _!?NT 
NT 
NT 
0.89

NT 
90.0 
077.0

NT
NT .
NT
NT 
0.0

nodwnleal Oxggm Omand 1800)
Omdcal Oiggn Oenmd (COD)
SpKlflc Conductance(unhos/En |29 Reg Cl
Tnd UsMlncd Solids ITOS)
Total Organic Carbon (TKITotal organic Halides pH-riold 
pH-Laboratory



I:

VOLATILE ORGANICS:i
HT n RT NTNT NT■

1.9
3.8 1.1S.I

Z.8
1.9

HT . n. 3.3 7.3 NT HT
1.9 RT HT NT RT NT

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:

INDICATOR PARANETERS:

Z9.9
38.0

37.Z
90.0

mtrogrn. Hnnonla 
Sulfate as SM

176.0
10.6

SRHniNC I
SRnn.IH6 ONIE: 
icn shhui huroir:

CR-109-19 
wivn

Z.31 
31.0

CR-109-19 
09ZZZZ87

NT
NT

CN-109-19 
lZZ03Zn 
mm

CR-109-19 
0izZ8Z88 
808648

114.9
6.7

CN7IO9-I9 
oizizzn
900991

CR-109-19 
03ZZZZ89 
908349

84.0
tM.9 

t.n 
NT

CR-109-19 
06Z08Z89 
916996

o 
o 
o
ro
OD

Total Xzlmes 
bbZ.Z-Tatrachloroethane 
bbZ-Trlchloroethane 
bZ-Dlchloroethane 
Iniene 
■ronodldiloranethane 
Oilorobenzene 
Oilorofom
Cis-1,3-Uchl(ropropene 
Hlironochloronetliane 
0,P-R|rleae
ToIumo 
Total Oolatile Organics

ngZl 
ngZl

ngZl 
onhos 
std.ni
Std.Un

44.0
76.0

11Z.0 
NT 
NT 
NT

69.69 
46.0

NT 
448.0 
6.1Z 
NT

NT 
NT z.i 

3Z.7

ogzi 
ogZl 
ugzi 
ugZl 
ogZl 
ugZl 
ugZl 
ogZl 
ugZl 
ugZl 
ugZl 
ogZl 
ngZl

43.0
46.0

1.11
34.9

3.1
IZ.O

449.0
600.0

NT
6.7

Z3.3
NT 
NT

zio.6 
9Z3.e 
HT
6.9

3.9
Z.6

116.0
610.0

7.3 
HT

4Z.0
97.0

89.0 
NT 
NT 
NT

49.0 
HT 
NT 
HT

Z19.0 
691.0

NT.
6.6

Z3.1 
39.0

dwnlcal Oaygen Omand (COO)
Spedflc ConductancelunhosZoi |29 Deg Cl 
ffl-Fleld 
pN-laboratory

tN:19’-1’ . .. . CR-109-19 
wzzozn iozo4zro

8Z0139 833099

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



PHYSICAL PROPERTIES:
T.O17.0dtg. cTwiperature

VOLATILE ORGANICS:
Z.O
3.0

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

INDICATOR PARAMETERS:

- : NONE DETECTED.

19.8
31.0

ntrogn, Rmonla 
Sulfata as SOO

ng/l 
ng/1

onlioB 
Std.Ub

01-109-19 
09/30/89 
930ni

o.a

o o o
ro co

SOOFIIHO LOCOTION:
SRimiRO mn: 
801 SRIfflt RUnOIR:

BMima 
R-Xyltna 
0,P-Xylme

01-109-19 
13/30/89 
919111

ug/l 
og/1 
ug/l

100.0
0.07

93.1
93.7

1.0
1.7
9.3

SpKinc ContfuctancaliMiws/m fZ9 Oeg G> 
pH-HeU



Sfflnt IB:
 

PHYSICAL PROPERTIES:

Tcnperattire deg. e 1I.Z 1Z.Z RT HT HT RT

RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
RKIvlme CMorlde ugn t.9

PESTICIDES. PCB'S AND HERBICIDES:
Iniiosniran Sulfate ugZI O.OS RT RT RT

ROHH AND HAAS SPECIFIC ORGANIC PARANETERS:
1.0

ROHN AND HAAS SPECIFIC INORGANIC PARANETERS:

HT
RT

Oil I crcoM 
Surfactants IRMSI

Bevlatlan for Radlun 
Deviation for Radlun 2M

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

ng/l 
ng/l

ng/r s 
ntH

CR-ITO-RO 
mmn 

DOSSTf 
sosns

z.o 
0.1Z

RT
HT

CH-TTO-BO 
OZ/ZBfBS 
SOISZD 
SOSSIB

DIP Of 90SS1S

RT
HT

CR-1T0-80 
mi9tno 
91«ZR 
31001*

RT
RT
HT
HI
HT

HT
HT

HT 
HT 
HT 
HT
HT

HT 
RT

HT
HT

RT 
HT

RT
HT
HT
HI
HT

HT 
RT

0yZ03/S» 
S17030 
017038

RT 
RT

0.0* . 
HT 
HT 
O.ZOZ 
0.03

Barlun 
Boron 
Chloride 
Iron 
Hanganese

SRimiRB I
SHRHIHC brie: 
BCR SRimt HURBIH:

CR:110-80 
oiziOZBO 
tonn 
tmm 

our or *00*10

1B3.0
579.0

ngzi 
ngZl 
ngZl 
ngZl 
ngZl

O O O

O

0.0*3
0.01

74.8 
O.OS

0.063 
0.33 

3Z0.0
0.11

CR-1ig-80 CR-110-80 
01Z16ZB* 
600*10 
6008*3.



nnPLt IB:

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:

 

(CONT.I

METALS:

6.219

1.51KT

i.biKT

0.09

INDICATOR PARAMETERS:
KT

1.0

Smin.lHB LOCRTIOH:
OMPllIS BOTE: 
BOI SOBFLE HUBRR:

».O 
08.0 

931.1 
KT

O.t 
KT 
KT 

17.2
KT

omo-oo 
01/10/80 

600110 
000819

ntrogm, OMwnlo 
Potuslun 
SoMin
Snlfoto as SOI
SuinOM as 8

ftfl/1 
HQ/l ng/l no/l ng/l

ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l ng/l

ng/l ng/l unhos ng/l ng/l Std.Un

CR-110-80 
n/mti 
903119 
303119

0.20 
KT 

11.9 
13.0 
1.0

in 
0.003

KT
KT
KT
HI
HI
HI
MT
HI
HI

__ 08:1.10:80.......  
wmn 

017191 
017138

0.21 
HI 

18.1 
11.i 
1.0

HT 
m 
HI 
in 
HT 

■•8 
HT 
HT

HT 
..<•0 

100.0
HT 
HT 
9.2

0.07 
HT 
HT 

18.3
HT

Hi "
HI s
HT 
HI 
Hi
HT 
HT

O 
O 
O

Ca3

Blunlnun 
Brsmlc 
CaMun 
Caldun 
Oronlun 
Lead 
RagnMlm 
Hercury 
line

0.233 
5.7 

.. ’WO .
13.0 

HT

HT 0.002 0.0007 HT 0.003 0.007 HT 0.0001 0.01

HT 20.0 001.0HT HT i.b

8.0 28.0911.7 HT 8.0 1.3

HT 19.0 150.0 301.0HT 8.1

CR-IIO-SO 
02/28/83 
303120 
303110 

BUPOr 301111

01/10/80 
000101

. .MWW . . 
BUPOT ooono

159.0 
HT

____  e«:’TO-«B 
miwn 

311128 
311111

t.m
HI

HT

NT : NOT TESTED AS PART OF THIS 8TUDT. 
— : NONE DETECTED.

BlediHilcal Oxygan Bmand (BOBIOimical Biygm Banand (COBISpadfic Conductancalunhos/cn |23 Bag ClTotal Bissolved Solids (TBS)Total Organic Carten (TOG) pH-laboratory



I:

anpit ID:

PHYSICAL PROPERTIES:
HI NT NT 20.0NT NTTcnperaturf deg. c t.T

RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

13.0 NT NTNT B
NT

23.0 I
1.3 1.0

.. in NT NTNT NT .n ..
ROHM AND HAAS SPECIFIC ORGANIC PARAMETERS:

STUDY.

i
Ul I crease 
Sorfactants (NBBSI

ng/1 
ng/l

CN-1T1-T0 
02/23/BS 
mm 
3DUf2

NT 
NT

a-iii-io 
0IZ24ZS3 
313121 
313160

NT
NT
NT

NT
N1

NT 
NT

NT 
NT 
NT 

16.1
NT

NT
NT

01-111-10 
01Z11/86 
618013

81.0
108.0

NT
NT

nNT
NT

NT
NT

09ZZ6Z89 
930271

NT
NT

O O 
o
co

sonniK I 
SaNHINC DNTI: 
801 SRHUE NUIBIR:

Devlatlen far hdliM 
Dewiatien for RadiiiN 226

■gzi 
ogZl 
oflZI 
ngZI 
ngZl 
ogZl 
ngZl 
ogZI 
ogZl 
ogZl

ngZl 
ng/1

NT 
.... RT .. .

CR-m-io 
mnvn 
313172 

. 313161....
HUP 07 313171

RT 
..*1

NT RT
....-W  ....... .11

NT 
.HT .

1.1.2.2- TetraiMoroethane
1.1.2- TrlcliloroethaRe 
Reetone
OagroTem
BlIrandtlflriinetlHne 
Ethglbeniene
Retlyleat Oilorlde 
Tetraciagroethefte IPai 
loluene
Total Volatile Organics

2.0 
on..

!

NT 
1.8

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.

CBt13!-!0............CR-111-10 ........  01-111-10
mzsftn 10Z01Z88

723201 833033



s*nn.i ID:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

NT

METALS:

Zinc ng/1 0.1 NT NT ..n NT NT NT

INDICATOR PARAMETERS:

NT

! o 
o 
o
co 
co

8«Rn.INC LOCRTION:
nmiNO IRK:
RH SRNIU NUDDtR:

01-111-10 
ozzzozeo 
MUTZ 
sozon

01-111-10 
0Z/Z«ZB3 
sum 
S1»M

CN-.111-10 
OOZ11ZW 
«1804S

OMTI-IO . 
vmurn 

’nmt^

NT 
100.0

NT 
NT 
6.19 
NT

■irlwi 
Boron 
Oilorlilt 
Iron 
ItanguKO 
Mtrato u H 
Mtrogon, Nnnonla 
SoiHun 
Sulfate as SOI 
Sulfides as S

ngzi ngZl
mn ngZl ngZl ngZl ng/1 ngZl ngZl

10.0
11?:0 

lit
NT
NT
Z.1

ngzl 
onhos 
ngZl 
ngZl 
Std.tti 
Std.Un

«t11T:10.......
OZZZ1ZOS 
sum 
SU161 

nr or sinn

Hl 
NT 
NT 
NT 
NT
NT 
l.Z 
NT

NT

NT
NT

.. !!T..
HT
NT 
HT
Z.6S
HT

.... .
HT

NT
HT
NT
NT
HI
HT
S.1S
NT

16.0
160.9 

HT 
t.O 
NT 
6.Z

18.0
613.0

NT
NT 
NT
6.1

NT 
HT 
NT 
NT 
NT 
NT 
3.11 
HT 
7.7 
Nt

333.0 
iu.o

Nt
NT
6.3

0.Z3S 
0.16 

13.6 
19.1 
1.73 

IS.t 
3.69 

38.8 
16.3 
i.o

10.0 
391.0 

HT 
HT
NT
6.3

11.0

Hr
HT
NT
HT

NT 
HT 
NT 
NT 
NT 
NT
1.3 
HT 
9.0 ......

Oienlcal Oxygen Dmand (OIDI
Specific CenductaricelunhosZcn |13 Deg C)
Total OlSBOlocd Solids (TDSI
Total Organic Carlwn (TRI
pH-rield
pR-laboratory

«:111-.T0_____  OtllMO . ...
OfZZSZDl WMin
nan 8S30S3

HT 
NT 
NT 
jit 
HT 
HT 
1.11 
HT

HT

: NOT TESTED AS PART OP THIS STUDT. : NONE DETECTED.



!

PHYSICAL PROPERTIES:
Icnperatar* deg. c 14.4 RT HT NT

! RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:

4.24
10.0

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

BASEZNEUTRAL ORGANICS:
Usd-Chlorolsopropynether ogzi NT NT

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS

!

3.0
1.2

Deviation Tor Radtin 
Deviation for Ratfun 22i

1,1'-0XfDlS-ITmNt
Total Tentatively Identified Oolatlles

bl'-OXTDIS-BUTRNI
1,2-RISI2-aiL0R0ITH0IIV> -ITHME

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT

CR-111-40 
mzvn 
303040 
303043

HT
NT

01-111-40 
02/24/03 
313473 
313402

HT
NT

01-111-40 
01/14/00 
000730 
000734

HT
HT

01:111-40 
04/11/00 
010040

10.0
14.0

Deniene
Oilereethane
Oaorofarn
Rethylene Oilorlde

oonniRs I
SOHPllNC tanit:
DOI soniu RUHOIR:

100.0
000.0

ag/l
og/1

ng/l 
ng/1

ug/l 
ug/l

ng/1 
ng/1 
ug/l 
ug/l

23.0
23.0

O O 
o
co

0.0 J



TENTATIVELY IDENTIFIED Seni-VOLATILC ORGANICS (CONT.)
1

ROHN AND HAAS SPECIFIC ORGANIC PARANETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

NTHi

METALS:

!

OU I CTNse 
Surfactmts (HMSt

SMn.lRt LOCHTIOM:
SRimins ortk:
BOi aiimt RuinH:

z(i, iDinTHniTRni i iTRninnHnRiinoiH 
2.2,9.9-nTRRRnHn3.4(ZH.3RIFIRIRMII0III 
Total Tntatlvaly Idmt. Sml-Velatlles

ng/l ng/l

ng/l ng/l ng/l ng/l

CR-111-40 
n/z9/n 
90U1B 
Mira

I.O
O.M

O.W) 
e.Ni2 
O.OOli 
0.01

n-iii-ao 
0)/tO/BS 
911W1 
9I»62

tn
HT

HI
HI
HT
HT

HT
HT
HT
HT

HT 
HT

CR-111-M 
oii/ivaa 

tlOORR

HT 
HT

CD 
o
co

Rrsmlc 
CaMun 
Rarnrg 
Zinc

CR-ni:« 
oizio/w 
vam» 
tomt

Min 
Min 
nn 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l 
ng/l

og/I 
ng/l 
ng/l

HT 
HT 
HT 
HT 
HT 
HT 

17.6 
HT

s
HT 
HT

Harlan
Boron
Oilorldt
Iron
Ranganoso
Mtratc as R
Mtrogen, Rntwnla
SodiiBi
Snlfato as 906
Snlfldos as 8

I

!
i!

0.994
0.21

116.0
77.6
4.04

17.0
20.0

149.0
0.6
1.0

HT 
HT 
HT 
HT 
HT 
HT 

90.2 
HT

29.0
10.0
70.0

HT 
HT 
HI 
HT 
HT 
HT 

26.7
HT 
J.% 
HI

NT : NOT TESTED AS PART OF THIS STUDY. — : NONE DETECTED.



I:

■ INDICATOR PARAMETERS:I

OTHER PARAMETERS;

Total Phenolics ngZl o.n KT NT NT

i

NT : NOT TESTED AS PART OF THIS STUDY.

• !

I

I

I
1

CR-in-OD 
oz/z9/n 
SSUTS 
soun

ot-in-oo 
mm/fa 
sum 
913061

NT 
69.0 

1020.0
NT 
NT 
NT
6.3

CNJII-OO 
09/11/06 
616006

CR-111-9P 
01/19/66 

609TS0 
600739

I
i

o 
o 
o
co

ng/l 
iig/1 
iwhos 
ntn 
ng/l 
og/l 
Std.Ui

NT 
79.0 

831.0
NT 
NT 
NT
6.7

13.0 
96.0 

998.1
NT 
7.0 

99.8
6.9

NT 
70.0 

861.0 
900.0

NT 
NT 
6.3

S88FIINE I 
S8IIPL1N6 sniK.
801 SSRPU RUIKR:

BtodMiacBl Osnm Bmand (ROD) 
Oienlcal Oiygen Oenind (CORI 
Specific Cmductance(anhos/m |29 Deg Cl 
Total Oinolved Solids ITDSI . 
Total Organic Carton (TRI 
Total Organic Halides 
pH-Latoratory



RADIOACTIVITT PARAMETERS:!

VOLATILE ORGANICS:
V.8

TENTATIVELY IDENTIFIED VOLATILE OROANICS

ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:

I i

BNlatlM for RiMun 
gotflatlon for Radlun »6

moroforn ncthyleae Chloride

ni I Crease Surfactants (RMS)

ugZl 
ugZl

ng/l 
ngZl

ug/I 
ug/l

CR-I1I-9 
mnifa 
smm 
903809

HTNT

CR-ni-0 01/10/89 913070 913003

HT
NT

HT
NT

138.0 
1120.0

11.0 3 
19.0

HT
NT

o
CD
CD

CjO 
<5

nnn.iNG locntion:
SRRn.lHC ORTE: 
■N SHRTIE NUNBEN:

ng/l 
ng/l

0.919 
0.32 
8.0 
0.009 

37.2 
3.90 
9.73

139.0

09/11/80 
018099

NTHT HT NTNTNT8.0HT

I i

Barlun Baren Chloride Cganlde iron Ranganese Nitrogen, Rnnonla Sodlun

ng/l ng/l ng/l
xin 
ntli ng/l ng/l

RITHn.-SlLRHETotal Tentatively Identified Uolatlles

HTHIHTHTHIHI7.79HT

0.01.03

10.0 B

NT : NOT TESTED AS PART OF THIS STUDY.— : NONE DETECTED.B : COMPOUND ALSO PRESENT IN METHOD BLANK.J : ESTIMATED CONCENTRATION BELOU DETECTION Lxriif



ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS: tCONT.)

METALS:

! INDICATOR PARAMETERS:

i

NT : NOT TESTED AS PART OF THIS STUDY.

!

ng/I 
ngn 
onhos 
ng/I 
ng/1 
Std.Un

Ot-HI-f 
n/»/B3 
3938«3 
9038«

e.on
O.NM 
o.oi

n-iiz-y 
vinvta 
sum 
313m

HT
NT
NT
NT

O.TZ 
NT

NT 
NT 
NT
HT

SnlTMt as SIN 
SulHdes as S

SRimiNC I 
8«nn.iNS drte:
sen snnn.! huhbir:

ng/I 
ng/I

NT 
n.t 

1M3.0
NT 
NT 
6.8

08/11/86 
618033

ng/1 
ng/1 
ng/1 
ng/1

Rrsmlc 
Caihiiin 
RarcurY 
Zinc

NT 
10T.0 , 

130Z.0 
810.0 

NT 
t.1

10.0
1.0

00.8 
NT

O 
O

CO
CO

Blodienlul Oxygen Denand (8001
Oienlcal Oxygen Denand (COD)
Spedflc CnndiKtancelwdws/m |Z3 Deg Cl
Total Dissolved Solids (TDSI
Total Organic Garton ITX) 
pH-laboratory

Z3.0 
83.0 

1380.0 
NT 
J.9 
6.8



I
RADIOACTIVITY PARAMETERS:

VOLATILE ORGANICS:
RT

I
ROHM ANO HAAS SPECIFIC ORGANIC PARAMETERS:

ROHM ANO HAAS SPECIFIC INORGANIC PARAMETERS:

NT

zw.e
358.0

SRiniRS LOnTION:
nimilK BRIE:
Kn SIIIIM.E lUmR:

Intmt
Oilorofam
RnhylMo CMoriito

Oil I CrNW 
SnrfKtMts inms)

Iwlatlen for RiMun 
Dwlatloii ter Radiiw »6

ngzi ngZl ngZl ngZl ngZl
ngZl 
ngZl 
fljZl

CR-ni-26 
mmta 
901819 
903818

1.0
0.6

RT
HI

at-nz-i6 
mmm 
813119 
911161

Rl
MT

RT
RT
MT
MT
MT 
i.n
MT
1.17
MT

RT
RT

CR-112-Z6
OfZIlZOO 

618096

RT 
RT

i

: NOT TESTED AS PART OF THIS STUDY. : NONE DETECTED.B : COMPOUND ALSO PRESENT IN METHOD BLANK.

ngZl ngZl

ogZl 0^1 
ngZl

Marlon Boron Oilorlde 
Iron Ranganan Nitregm, Rmonla Sodlun sulfata as SOI Snlfldts as S

ngZl 
ngZl

RT
21.6

O 
O 
O

CO 
cc

MT
RT 
MT 
RT
MT 
8.29 
RT 
9.1
MT

0.283 
0.07 

12.2 
77.0 
1.26 
7.00

21.1 
1.8 
1.0

21.0 I

12.0 I



METALS:

INDICATOR PARAMETERS:

: NOT TESTED AS PART OF THIS STUDY.NT

O 
O 
O 
lU

o

OriMlc 
Orenlun 
Btrcury 
line

ngzi 
iqn 
mho* 
ngZl 
ngZl 
Std.lln

CR-nz-It 
mmm 
303M9 
903846

n
NT 
NT 
NT

01-111-16 
nzi1Z86 
618096

NT
NT
NT 
NT

ngzi 
ngZl 
ngZl 
ngZl

n-111-16 
mintn 
913479 
913464

snrhins l 
SRimiNS DRTE:
KN SRRnZ INffiBiR:

3.0 
67.0 
874.1

NT 
4.0 
6.3

0.093
0.001
0.0003
0.03

NT

190.0 
NT 
6.3

NT 
36.0 
466.0

NT 
NT 
6.1

naOimlcal Oxygen Denanii (BODI 
Owniul Oxygen DenanO ICODI 
SpKiflc ComtactancelunhosZoi |Z9 Beg Cl 
Total Msmlved Solids (TDS) 
Total Organic Carton ITKI 
pR-laboratory



RADIOACTIVITY PARAHETERS:

VOLATILE ORGANICS:
17.6 7.0 B

TENTATIVELY IDENTIFIED VOLATILE ORGANICS

SASEZNEUTRAL ORGANICS:
2.0 Jn iirugziMstl-Oaoroethyllether

TENTATIVELY IDENTIFIED SENI-VOLATILE ORGANICS
J

sanniNC locotioh: 
ninuNE OOlt:
ni amn.[ nnnR:

BwlitlM ror hdlun 
DtvUtlm far RMllin 220

Chlorofom 
ItotlvlMe Chloride

1,r-0XVBIS-ETH«n
2-BETHyL-2-n(0PI)M0l
OHMHI
Total Tentatively Identified Volatiles

ngZl 
ugZl

CR-ni-U 
02Z27/89 
903830 
9038W

HT 
HT

01-111-16 
07Z2aZ89 
313076 
313063

HT 
NT

01-113-36 
01Z10Z86 
600731 
600700

HT m

01-113-36
OIZIIZOO 
618007

10.0
9.0
W.O
31.0

3
J 
J

Unknoun
Total Tentatively Ident. Seni-Oolatiles

ngZl

ogzi 
ogZl

ogZl 
ugZl 
ugZl 
ugZl

O 
O 
O 
lU

173.0
336.0

30.0
30.0

NT : NOT TESTED AS PART OF THIS STUDY.
— : NONE DETECTED.
B : COMPOUND ALSO PRESENT IN METHOD BLANK.
J : ESTIMATED CONCENTRATION BELOU DETECTION LIMIT



1 ROHR ANO HAAS SPECIFIC ORGANIC PARANETERS:

ROHN ANO HAAS SPECIFIC INORGANIC PARANETERS:

NT

NETALS ■■

1

INOICATOR PARANETERS:

Nrsmlc
CaiMiH 
Unc

ni I STNW 
Surfactantc (NmS)

iqZl 
ntH

CR-ni-IS 
mmm 
9Bami 
Mini

o.cu 
o.wn 
o.n

OI-III-U 
07/IVB3 
31»76 
913*63 

NT 
HI 
NT 
NT 
NT 

27.0 
nr . 
6.36 
HI

NT
NT
NT

NT
NT

CR:113-I6 
n/16/S6 

600731 
600760

NT 
NT 
NT 
NT 
NT 

20.9 
NT 
0.67 
NT

NT
NT

tN*I11-36 
00/11Z06 
610067

NT
NT
NT

NT
NT

o o o
lU

ngzi 
ngZI 
•igZl

6.0
1.02

NT
NT
NT

NT 
NT 
NT 

.NT
NT 

161.0
NT

SNimiHS
S6nn.IHt ONTI: 
BCN ORNUt HUnOlN:

ngzi 
ngZl 
ngZl 
ngZl 
ngzi 
ngzi 
ngzi 
ngZl 
ngzi

ngzi 
ngZl 
vOm 
ngZl 
ngzi 
«gZl 
Std.Un

Barlin 
Boren 
Oaerltfo 
Iron 
Nangantao 
Nitrogen, Nnnonla 
SoMtn 
Snlfat* as SOI 
Sulfides as S

NI 
81.0 no.o
NT 
NT 
NT 
6.2

NT 
«.» 602.0
NT 
NT 
NT 
6.6

20.0 
60.0 
863.9 

NT
8.0 
26.2
6.6

o.6n
0.16
06.2
60.1
2.03
28.8 
n.i
n.n 
1.0

NT 
66.0 
706.0 
332.0
NT 
NT 
6.6

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

Blodwnlcal Oxygen Denand (BODI
Oienlcal Oxygen Denand (COD)
Specific ConductancelunhosZcn f23 Oeg Cl 
Total Dissolved Solids ITOSI
Total Organic Carbon (TKI 
Total Organic Halides 
pN-laboratory



OTHER PARAHETERS;

Total Plwnollcs ngZl 0.01 NT HT tn

NT : NOT TESTED AS PART OF THIS STUDY.

O 
O o

co

n-iii-M 
mnm 
vam 
903M7

CR-113-36 
nm/n 
913070 
913009

01-113-30 
01Z10ZBO 

000791 
000700

01-113-30 
OTZItZSO 

. 018007

SOnniHC LOOITION: 
' SOmillB ORtt:

101 sonriE RuniiR:



*:

I PHYSICAL PROPERTIES:

Tmperatiir* (kg. c 12.0 HI n HT n HT HT KT HT

VOLATILE ORGANICS:

4.2
2.6 4.0 4.1 1.7

1.8

INDICATOR PARANETERS:

I

i

!

I 
I

IILO BLORX 

man

O 
O o
tU

HlacIwnlcBl Oxygen Dmand (HIDI
Specirtc CenifuctancelunliosZcn |29 Deg C) 
gH-Flcld 
pR-Laboratory

FIIID BIRMC 
03/26/90 
007994

FinO 0L8RK 
11/04/83 

314026

HT
HT
HT
HT

HT
HT 
HT 
HT

FiaO 018HR 
M/19/84 
406178

2.9 
301.0

HI
HT 
HT 
HT

HT 
HT 
HT 
n

HT 
HT 
HI 
HT

HT
HT 
HT 
HT

FIIID Bilim 
04/23/84 

406460

7.7
24.8

HT
HT 
HI 
HT

HT 
HT 
HI
MT

CUiroToni 
Methylene Chloride 
Toluene 
TrlcMoroethene (TCI)

ng/1 
og/1 
ug/1 
og/1

FIELD DLR 
02/07/8, 
401711

SRininc 
aHPLIHS
ICH aRPlE HUHOIR:

3.3
1.3

ng/l 
unhos 
Std.un 
Std.Un

3.0
3300.0

7.12
3.49

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.

.. FIELD.RIRHR FIELD. HRHK FIELD DLRHK 
M/20/M M/23/84 04/24/M

406249 406316 406307



i
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I



I:

VOLATILE ORGANICS:
1.0

12.0

- : NONE DETECTED.

I

, i

i

! 
I

cniororom 
To1um»

FIELD BIRNK 
03/10/09 

909332

FIELD lUIK 
02/19/89 
902m

rniD iLONR 
02/20/89 
903290

FIEU RM 
02/21/R 
303080

FIELD RLOm 
aifia/a 
soim

lElD DLRNK 
03/20/89 
309908

o o o 
tU 
lU 
c:?

SORFIINB I 
SORPLIR
■CD SRRPLE nninR:

ug/1 
iq/1

FIELD BLRNR  FIELD RRHX FIELD BLRNK 
avtua 03/10/09 n/ii/n

30360? 30300? 303102



VOLATILE organics:
19.0

18.0 37.9 99.4 26.0

3.9

!

I

!
I

NT : NOT TESTED AS PART OF THIS STUOT. 
— : NONE DETECTED.

FIILD OlOMK 
03/21789 
909704

rmo ILRNK 
07/01/89 
912280

riElD B18MI 
07/09/89 

912329 

FIELD .BLOni 
nim/n 
912497

91.0
100.0
120.0

HI
HI

HI 
HF

FIELD BLANK. 
07/29/89 
913902 

HI
HI

FIELD 8LRHK 
07/16/89 
913668 

HI 
HI

FIELD BL8HR

913800 

HI
KT

SRIlPLIRS LOCRTIOH:
8RHPLIRS 0R1E:
801 SRRFIE HUIIBER:

FIELD 8LRHR FIELD. DLRWC 
nm/n 07/24/83

913333 913478

8nint 
Oilorofom 
Ettiylbniene 
n-Xylene 
0,P-Xol«Re 
loluMt 
IrliMeroetlimo IICEI

DB/1 
og/l 
ug/L 
og/l 
ng/l 
ug/1 
og/l

HI 
HI 
3.1

; o
O
1^



I:

VOLATILE ORGANICS:

NT NT 6.1NT
NT NT NT NTNT NTNT

i

I
t

i

. I

co o o

co

SRimiNEL 
SMIUNE nit: 
BCH nnn.1 NimnR:

9.1 
NT

T6Z.0 
NT

W.T 
NT

tELD BIRNK

WTWT 

I

I 
I

ChloroTom
NJ-Ryleat
Rtthylen* Oilarlde
0-Xylene
Tolume

ritlD KfllR FIELD BLHNR 
mmin miwn
nmt DTWft

ng/l 
ugZl 
ug/1 
ug/1 
ug/1

.... FIELD jimnt.
TO/ZD/DD
Dinoi 

FIELD amw FIELD DIRRR  FIELD. RRNR 
91/1S/B6 m/TR/DB n/1»Z8»

MOea 600733 BOOfIZ

3.Z 
NT

8.1
1.7

1B.3 
NT 
1.1 
NT

NT : NOT TESTED AS PART OF THIS STUDT. 
— : NONE DETECTED.

FIELD DLRM FIELD RLRHR 
10/13/83 ioznZ83
Dinn 919308



I

RADIOACTIVITY PARARETERS:

10.0 13.0 30.0

VOLATILE ORGANICS:
00.0 39.0 11.0 TO.O 110.0 13.0
HI HI HI HI MI

1
1.1

ROHM AND HAAS SPECIFIC INORGANIC PARAMETERS:
HI HI HI HI HI

HI iii HI HI MT

METALS:

I INDICATOR PARAMETERS:

1190.0

9.2 9.2 9.2

STUDT.

O 
O 
O

CD

IwUtlm far Rmiin 
DwlBtlM far Radian 220

NT : NOT TESTED AS PART OF THIS 
— : NONE DETECTED.

ngZl 
unhos 
ng/1 
Std.Un

rilLD RRNR 
04Z19/W 
007102

MT 
70.3 
0.7

MT
HI 
HI

HI
HI
MI
HI
HI

MT
MT
MT
MT

MT
MT

rULO BLRRK

017200

01.0
1.03

0.129
0.002
0.009
0.0002

MT 
n.m
HI

MT
RT
MT
HI
RT

HI 
RT 
HT
MT 
MT

1.0 
199.0

flllOOlRBK.

mm

RT
RT 
RT 
MI

RT
HT

0.090 
HI

.noi.niHR... 
m/ww 
017002

riiLo.n.RHK. 
wmti 
017000

riELD umnx 
09Z0SZ8O 
017019

HT
HT
HI
RT
HT

riELO n.«NK 
mmm 
017739

HT
RT
MT
HT
HT

SRHniHC LOCHTIOH:
SRHUIRC MIE: 
901 SHMTIE RUMIIR:

Rcttene
Oilarafam
R,P-X91ane
flathflana Oilarlda
Taluena

Iran
Hltratm, Onnonla 
Sadinn

Mimlnin 
Calctun 
Oranlun 
Land 
Rarcurir

ngZl 
ntn

riEiDRiRni ... fiEiggiRNR 
nm/th oizoizoo

017219 017297

.«!
MT 
HT 
HT 
HT

HT 
HT 
HT 
MT 

jn .

BJZI 
ugZl 
ugZl 
ugZl 
ugZl

HT 
HI 
MT 
HT 
MT

HSll 
ntn 
ngZl

ngZl 
ngZl 
ngZl 
ngZl 
ngZl

1.0 
2929.0

3.0 
0.98 
9.0 
0.0

0.029
3.99

01.0
1.03 1.17

9.0
9.8

Ml 
1.9

1.0 
2929.0

1.90 
8.0
0.1

20.0
1.92
22.0
0.1

Qianlcal Oiygan Ommd (COD)
Spactric GanductancalunhasZoi |29 Sag Cl 
Total Dissolued Solids ITDSI 
pH-Laboratory

HT
MT 
MT
MT



PHYSICAL PROPERTIES:

Bmsltir HT RT XT RTgznl RT T.003 RT RT RT

RADIOACTIVITY PARAMETERS:
!

8.0

VOLATILE ORGANICS:

8.9

18.0 99.0 «.O RT RT 78.8 HT HT

1.7
3.0 . 70 .. .

HI HT 78.8 1.7RT RT

ROHM AND HAAS SPECIFIC INORGANIC PARANETERS:

NETALS:

0.012

I

I

CMorlde 
Mtnt* as H 
Mtragen. Rmonta

Caldun 
line

ng/1 
ng/l

riiiD ■.Rm 
08/10/86 
617928

HT
HT

HT
HT

rilLO BLRRK 
08/11/86 
618088

RT 
RT
0.899

RT
HI

FIELD nom 
08/12/86 
618130

HT
HT

HI
RT

HT
HT
HT

HT
HT

HT 
HT

RT
HT
HT

HT
HT

HT
HI

RT 
RT

0.9 
0.012

RT
HT

FIELD ■Rm 
03/26/87 
707200

HT
HT

RT 
HT

HT
RT
HT

lELD KOm 
03/29/87 

707331

HT
HT

HT
HT

HT
HT
HT

Deviation For Radiwi 
Deviation For Radlim 226

SRHFIIHB I 
SRHniRt tails:
BCR SRUPLE HUHBER:

ng/l 
iiB/1 
ng/l

ng/l 
ng/l

riELDARm 
12/30/86 
enoDS

16.0
0.2

Cj 
o 
o
cn 
o

t.I.I-Trldiloroettane 
1,2-01(MaroethBne 
Rcetone 
BronoFom
Cls-1, l-Dldiloropropene 
RethFlene Odorlde 
Tatrachlorocttiene IPCEI 
Total Volatile Organics

.FIELO.aLfMR. 
12/31/86 
atm

atn

ug/l 
ug/l 
og/l 
ng/l

2.0
36.0

8.0
8.0

1.8 
HI

1.8
38.7 
1.0 
t.l

NT : NOT TESTED AS PART OF THIS STUDY. 
-  : NONE DETECTED.

FlElD.nRm ___ FIELD. ■RHK.
02^2/n oi/M/n
702180 702369



INDICATOR PARAHETERS:

9.9 1.1

1

I

i

SKRPIIRS LOCUTION:
SMIPLINS DOTE: 
BOI SOnriE RUNRR:

CtMnlal Oiygm Dmind icooi
Specific ConduRMcediiilwiZai P9 Deg Ci 
Teul Dissolved Solids (IDS!
OR-liboratory

riElO IIRMI 
00/10/06 
ana

FIELD ILRNK 
00/11/06 
610IM0

FIELD ■.RRR 
00/12/06 

610110

FIELD RLRRK 
11/30/06 
61F6B0

NT 
NT 
NT 
NT

. FIELD.BIRIK 
mmtt
F011R0

0.0
1.2

FIELD RLRRK 
02/00/07 
702369

FIELD RLRRK 
03/26/07 
707200

NT
NT
NT
NT

FIELD RLRRK 
03/29/07 
707331

NT
NT
NT
NT

11.0 
0.702 0.027

0.0
9.2

FIELD DLRNR 
12/31/66 
6»703

ng/l 
onhos 
ng/l 
Std.Un

!
I 
8
I

o 
o o
tn

0.031
30.0
9.6

32.0 
3.0 

36.0 
9.6

NT s 
NT

NT : NOT TESTED AS PART OF THIS STUDY. 
— : NONE DETECTED.



I:

VOLATILE ORGANICS:

U.9

n NT

NT NT

T.I NT NT

ROHfl ANO HAAS SPECIFIC INORGANIC PARAMETERS:
i

Nltrogm, Nmanla ngri NT NT NT NT NT o.nNT NT NT

INDICATOR PARAMETERS:

Oienlcal Oiygm Denanii (COO) ng/l NT NT NT NT NT NT NT 6.0 NT
I

i

!

•I

FIELD BINNK 
06/11/00 
OtOITT

O O O
ai 
ro

FIELD DLHNK

NT
NT 
NT

NT
NT
NT

NT
NT
NT

NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT 
NT

NT 
NT 
NT 

630.0
NT 
NT 
NT 
NT 
NT 
NT

(ELD DLONK 
06/11/00 
0Z0K3

NT 
NT 
NT 
NT
NT 
NT 
NT 
NT
NT 
NT

T.T,1-TrlcMorwtliane 
1,1,2.2*T«tntMoroetlune 
1,1,2-TrlcMorMtliMe 
Nntone
Cli-1,3-Dldiloro|iropNe 
DlliraiMclileromthane 
EthylbMine 
R-Xylme 
Toluene
Total Volatile Organics

SOimiNSI
SRHR.1NS DNTE:
DOI SNRFLE RfflDER:

NT 
2.0 
2.0

FIELD DLONN ... . FIELD OlRNiq 
nmm mam 

123292

'FIELD DLONK 
ix/Ol/OF
mooT

..FIEIPJLRNK 
03/10/00 

0D063F

. FIELD..OLOIOt____ FIELD. OIRRN.....
oi/in/00 06/10/00

000002 010101

ug/1 
og/l 
ug/1 
ug/1 
ug/1 
og/l 
og/l 
og/l 
og/l 
ug/1

NT
1.6

SD.7
6.7 
67.0

NT
1.1

NT : NOT TESTED AS PART OF THIS STUOT. 
— : NONE DETECTED.



i BASEZNEUTRAL ORGANICS:
MsCMthylheMyllphthilits ogzi M.3 39. If KT 10.0 NT NT NT .

ROHN ANO HAAS SPECIFIC INORGANIC PARAMETERS:
O.tfntrogM. Onramla ngzi 0.110

INDICATOR PARAMETERS;
1.0 9.0 NT 0.0 HI

NT NT

NOT TESTED AS PART OP THIS STUDY.

SMIPIINC LOCOTIOR:
arnniNs oote;
KN SORIIE NUNKN:

Modwnlcal Oiygen Dwtand IIOD) 
OiMlcil Oxygen Deiunil (COD)

ng/l 
ng/1

riElD HONK 
10/03/00 
032003

FIELD OlOm 
10/00/00 
033067

FIELD DLONR 
OI/12/Of 
fOOffl

FIELD DLONR oi/n/of 
100111

FIELD DLONR 
03/22/01 
100307

.. FIELD DLNIK 
9untm

FIELO.IIRHR 
nmm 
vmn

FIELD DLONR 
01/26/01 130276

10.0 
NT

O O O
cn cc»

FIELD DLONR 
12/20/01 131106

NT : 
— : NONE DETECTED.

1.9
20.0



TABLE 1-6
US EPA PRIMARY DRINKING WATER STANDARDS*

Parameter

* All concentrations are in mg/1 (ppm), except as noted.
Compiled by: BCM Eastern Inc. (Project No. 00-4061-14)

000454

Maximum Level 
t 

Arsenic 
Bari urn 
Cadmi urn 
Chromium 
Fluoride 
Lead 
Mercury 
Nitrate (as N) 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-0 
2,4,5-TP Silvex 
Radium 
Gross Alpha 
Gross Beta 
Turbidity 
Coliform Bacteria

0.05 
1.0 
0.01 
0.05
1.2 - 2.4
0.05
0.002
10.0
0.01
0.05
-0.0002
0.004
0.1
0.005
0.005 
0.01
5 pCi/1
15 pCi/1
4 millirem/yr
1 /TU
1 /lOO ml



TABLE 1-7

Dirt Bike Riders

Total
Hog Run Creek

Total

for 2,4-Dimethyl phenol

Total
ingestionFish <1 Total

Total

* BTSTP = Bristol Township Sewage Treatment Plant
ENVIRON Corporation. 1988Source:

000455

Local Fishermen and their fami1i es

Receptor Population Exposure Medium

dermal ingestion

dermal ingestion

<1<1

Swimmers (lifetime)

SUMMARY OF POTENTIAL RISKS TO PUBLIC HEALTH ASSOCIATED WITH CHEMICALS BELIEVED TO HAVE BEEN DISPOSED OF AT THE ROHM AND HAAS BRISTOL LANDFILL

Dredge Spoil

Delaware River

Delaware River

dermal ingestion inhalation

dermal ingestion

dermal ingestion inhalation particulates vapor

Routes of Exposure

<1<1<1

<1<1

<1<1

<1<1

for 2,4-Dimethyl phenol Total

Chemicals of Concern Upper Bound Cancer Risk

2 X2 X
10-^- 10-7

Outside Contractors BTSTPSite*

Local Residents (lifetime)

BTSTP Soil/Waste

Non-Cancer Effects: MDD/ADI Ratios

<1 200

10-10
10-T’5.7 <1

1 X 10-61 X 10-6

1 X 10-76 X 10-73 X 10-07 X 10-7

3 X 10-73 X 10-76 X 10-7

1 X 10-99 X 10-69 X 10-8

8 X 10-108 X 10-87 X 10-7

3 X 10-85 X 10-76 X 10-7

3 X 6 X , 6 X 10-7

Domestic Water ingestion from Delaware showering River (dermal &inhalation)



TABLE 1-8

Dirt Bike Riders

Hog Run Creek
Arsenic*"Total

2 X 10-1®<1

4 X 10-1®Total

Total Arsenic**

Total Arsenic**

ingestionFish <1
Total Arsenic**

Swimmers

Total Arsenic**

Source: ENVIRON Corporation, 1988

Del aware RiverLocal Fishermen and their families (lifetime)

Local Residents (lifetime)

Receptor Population

SUMMARY OF POTENTIAL RISKS TO PUBLIC HEALTH ASSOCIATED WITH BACKGROUND CONSTITUENTS* NEVER DISPOSED OF AT THE ROHM AND HAAS BRISTOL LANDFILL

Domestic Water from Del aware River

Delaware 
River

Exposure Medi urn

Dredge Spoil

dermal ingestion inhalation particulates vapors

dermal ingestion

dermal ingestion

Routes of Exposure

dermal ingestion

ingestion showering (dermal & inhalation)

Non-Cancer Effects MDD/ADI Ratios

<1<1

<1 <1

<1<1

<1<1

<1<1

Chemicals of Concern Upper Bound Cancer Risk Chemicals of Concern

O O O
CJ1

Outside Contractors BTSTP Site***
BTSTP Soil/Waste

dermal ingestion inhalation

7 X 10-®
1 X 10-^ 
1 X 10-^

3 X 10-11
2 X 10-1®

1 X IQ-®
1 X 10-®

6 X 10-8 
Lx-lfl-l® 
6 X 10-®

2 X 10-1®
2 X. IQ-g
2 X 10-8

1 X 10-1® 
1..X lOj
2 X 10-8

* Background Constituents Never Disposed of at Bristol Landfill = Arsenic, Boron, and Nickel.** Upper-bound risk based on current EPA arsenic ingestion unit cancer risk (UCR). This UCR remains under agency review and may represent an overestimate of arsenic's cancer potency (Moore, 1987; USEPA, 1987).*** BTSTP = Bristol Township Sewage Treatment Plant.



TABLE 2-1

CMCL ACompound

16.4

ND - Not Detected
BCM Eastern Inc. (Project No. 00-4061-14)ce:

Benzene
Carbon Tetrachloride 
p-Dichlorobenzene 
1,2-Dichloroethane
1.1- Dichloroethylene 
Fluoride
Silver
1.1.1- Trichloroethane 
Trichloroethylene 
Vinyl chloride

EPA MAXIMUM CONTAMINANT LEVELS (MCLs) AND OBSERVED GROUNDHATER CONCENTRATIONS
ROHM AND HAAS DELAWARE VALLEY. INC. BRISTOL. PENNSYLVANIA

1.0 - 3.0
1.9 - 9.6
1.8 - 2.5

Bristol Township Authority Site

OO O
or

3.8
ND

5.0
5.0

75.0
5.0
7.0

4.000.0
50.0
200.0

5.0
2.0

ND
ND 

140.0 - 300.0
ND
ND
1.5
ND

Concentration (oob) Landfill Sections_____B

ND 
30.0 - 405.0

ND
1.1
1.1 - 4.0

35.3 - 41.5

1.1 - 114.5
1.1 - 1.2 

50.0 - 300^0
ND

1.0 - 217.0 
ND

1.1 - 9.2 
NO 

125.0 - 410.0
ND 

1.0 - 10.4 
1.6 - 1.9 
5.3 - 37.2

2.7 - 49.0 
ND

1.6 - 120.0
ND



TABLE 3-1
PRELIMINARY SCREENING OF GENERAL RESPONSE ACTIONS

Site Problem
0001. 00

0002. 00

003.

0004.

BCM Eastern Inc. (Project No. 00-4061-14)

Release of Contaminated Groundwater and Seepage to Hog Run Creek and the Delaware River

Release of Drummed Waste Materials into Soil and/or Groundwater
Surface and/or Subsurface Soil Contamination

Precipitation Infil- trating/Percolating Through the Site

Surface Water Controls

ROHM AND HAAS DELAWARE VALLEY. INC. BRISTOL, PENNSYLVANIA

Groundwater Controls Waste & Soil Removal In Situ Treatment

Groundwater Collection and Treatment
Subsurface Containment Controls

O
Q________
o
fcP^Source:
tn_____
co



TABLE 3-2
SUMMARY OF POTENTIALLY FEASIBLE TECHNOLOGIES

Purpose

Surface Water Controls

- Revegetation
Groundwater Controls

- Pumping

Excavation
- Incineration
- RCRA Landfill
- Recycling/Reclamation
- BioreclamationIn Situ Treatment
- Chemical Treatment
- Vacuum Extraction
-Air StrippingGroundwater Treatment
- Ammonia Stripping

- Pumping

BCM Eastern Inc. (Project No. 00-4061-14)Source:

000459

Remedial Technology Category

Disposal of Excavated Material

Subsurface Containment Controls

ROHM AND HAAS DELAWARE VALLEY. INC. BRISTOL, PENNSYLVANIA

- Capping- Swales
- Grading- Levees/FIoodwalls

- Physical Containment Barriers

- Excavation and Transportation Offsite

Potentially Feasible Technology

- Physical Containment Barriers

- Remove contaminated waste and soil from site
- Destroys contaminated soil and wastes- Disposal of contaminated soil and wastes- Reuse of waste materials
- Biologically degrades wastes- Neutralizes and/or immobilizes contaminants in soil and groundwater- Removes volatiles (i.e., landfill Section B)

- Minimizes and/or eliminates offsite migration of contaminants in groundwater- Withdraw groundwater for treatment and/or to create hydraulic barrier and gradient reversal

- Minimizes and/or eliminates offsite migration of contaminants in groundwater- Withdraw groundwater for treatment and/or to create hydraulic barrier and gradient reversal

- Reduce infiltration to site- Control stormwater, prevent run-on to site- Control stormwater- Control stormwater, prevent run-on to site- Stabilize site surface

- Removes organics, iron, and manganese- Removes ammonia, iron, and manganese- Removes ammonia- Removes ammonia- Removes ammonia- Removes organics
- Biological Nitrification
- Breakpoint Chlorination- Ion Exchange- Activated Carbon



TABLE 3-3

Condition RunoffPreci pitation

Existing Site Conditions

Soil (i.e., dredged material) over waste 25.44 4.77 13.4043.67

Synthetic Membrane with 2-feet Cover Soil

7.01(LF = 0.00001) 43.67 30.09

Synthetic Membrane with 2-feet Cover Soil

4.61(LF-0.001 43.67 29.16

Clay with 2-feet Cover Soil
(LF - NA) 29.99 6.9443.67

Double Barrier of Synthetic Membrane and Clav

(LF = 0.001) 43.67 29.22 4.90

Soil Cap (2-feet Cover Soi1)

(LF = NA) 43.67 28.58 2.66

Source: BCM Eastern Inc. (Project No. 00-4061-14)

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE (HELP) MODEL RESULTS LANDFILL CORRECTIVE MEASURES
ROHM AND HAAS DELAWARE VALLEY, INC. BRISTOL. PENNSYLVANIA

O 
O 
o
CTJ 
O

11.91 
(11.1% reduction from 
existing conditions)

0.001
(100% reduction from 
existing conditions)

0.094 
(99.3% reduction from 
existing conditions)

0.225 
(98.3% reduction from 
existing conditions)

0.000(100% reduction from 
existing conditions)

LF - Leakage FactorNA - Not Applicable; LF only used with membrane materials

Average Annual Totals (inches)____________Evapo- Percolation fromtranspiration Runoff Base of Cover



TABLE 3-4
SCREENING OF POTENTIALLY FEASIBLE TECHNOLOGIES

Environmental SoundnessTechnology
YesNone1. No Action

2. Surface Water Controls
2.1 Capping

Yes

NoB. CTay/Soil Cap

YesC. Double Barrier Cap

2.2 Surface Water Diversion and Control
YesA. Swales
YesB. Grading

YesC. Levees/Floodwalls
YesPerformed in conjunction with capping. NoneD. Revegetation

Feasible using common construction methods.

A. Synthetic Membrane/ Soil Cap

Feasible to divert stormwater from site. Performed in conjunction with capping.
Feasible. Performed in conjunction with capping to promote adequate drainage.

ROHM AND HAAS DELAWARE VALLEY. INC. BRISTOL, PENNSYLVANIA

Technology Limitations

None; long-term and proven

None; construction quality control very important
None; construction quality control very important

None; long-term and proven
None; long-term and proven

None; long-term and proven

Will not prevent migration of contamination.

Will provide impermeable barrier between wastes and the environment. Reduces infiltration through the site.
Will provide impermeable barrier between wastes and the environment. Reduces infiltration through the site.
Clay layer will provide additional protection to synthetic membrane. Double barrier provides the greatest reduction in leachate generation.

Adequate drainage is necessary to prevent ponding and subsequent infiltration to wastes.

Reduction in stormwater run-on will reduce infiltration to wastes.

Necessary in Section C unless area below 100-year flood elevation is excavated.
Prevents wind and water erosion of soil cover.

Retain for Further Evaluation

O O O 
tCa.

Feasible. No Action in C includes installation of floodwall.

Engineering Feasibility Based On Site/Waste Characteristics

Feasible. QA/QC of seams important. Adequate drainage important to prevent ponding.
Feasible. Adequate compaction of clay important.- Possible cracking from wet/ dry cycles. Proper maintenance is
Feasible. Adequate drainage is important to prevent ponding.



TABLE 3-4 (Continued)

Technology Envi ronmental Soundness

3. Groundwater Controls

3.1 Physical Containment Barriers

A. Grout Curtains No

B. Slurry Walls Yes

C. Steel Sheet Piling No

NoD. Bottom Sealing

3.2 Groundwater Pumping and Hydraulic Barriers
YesA. Interceptor Drains Feasible.

Feasible for use with interceptor drains. YesB. Sumps

YesC. Wells Feasible. None

D. Wellpoints Feasible. None Yes

4. Complete Excavation Yes

Feasible using slurry trench installation method. May be used in conjunction with groundwater collection technologies.

Technology in developmental stages, with no previous application to hazardous waste sites.

Engineering Feasibility Based On SiteA/aste Characteristics

Typically used to seal voids in rocks. Continuous barrier difficult to install.

Proven technology: 
minimal construc
tion problems

Proven technology: 
minimal construc
tion problems

Proven technology: 
health and safety 
considerations 
must be taken 
into account.

Can have signifi
cant construction 
problems: very 
difficult to ascer
tain long-term in- 
place performance

Not proven tech
nology: signifi
cant construction 
probl ems.

Proven technology: 
can have some con
struction problems

None: long-term 
and proven

Technology 
Limi tations

Diverts groundwater flow around site. Water table level is decreased, reducing the amount of water to be treated.

Does not prevent horizontal movement of groundwater through wastes.

Does not remove source of contamination. Collected water may require treatment prior to discharge.
Does not remove source of contamination. Collected water may require treatment prior to discharge.
Does not remove source of contamination. Collected water may require treatment prior to discharge.
Does not remove source of contamination. Collected water may require treatment prior to discharge.

Does not provide impermeable barrier to groundwater flow.

Significant leakage of contaminated water through interlocking joints possible.

Retain for Further Evaluation

Infeasible in soil containing cobbles due to damage to steel sheets during installation.

O O O
<33

Will remove all contamination by removing the source. Health concerns with the volatilization of contaminants and dust emissions.
Feasible. Excavation below the water table will require dewatering. Shoring or sideslopes may be required for deep excavations. Implementation will be long-term.



TABLE 3-4 (Continued)

Envi ronmental SoundnessTechnology

5. Partial Excavation

YesA. Landfill Section A

YesB. Landfill Section B

6. In Situ Treatment
Added substances may react with soil. YesA. Bioreclamation

NoB. Chemical Treatment

YesC. Vacuum Extraction

7. Treatment/DisDOSal of Excavated Waste and Soil
Yes

YesProven technology: limited availability

A. Onsite Incineration of Contaminated Soil and Waste

Engineering Feasibility Based On Site/Waste Characteristics

Feasible. Excavation below the water table will require dewatering. Shoring or sideslopes may be required for deep excavation.

Infeasible due to unpredictable reactions between reagents and wastes present at site.

Feasible for removing volatiles in landfill Section B, although technology is still in developmental stages.

Feasible. Requires permitting within a residental area and staging of unit, onsite.

Proven technology: health and safety considerations must be taken into account

Technology Limitations

Chemical technology has long history but application at hazardous waste sites is non-existent
Limited to homogeneous compound mixtures

Recent technology, has good track record in some applications

Proven technology: significant health and safety and public exposure considerations

Will remove concentrated zones of contamination, but most waste will remain onsite.

Wi11 remove wastes from area below the 100-year flood level.

Accidental escape of reagents may cause contamination of clean areas.

Proven technology; health and safety considerations must be taken into account

Retain for Further Evaluation

O 4^ 
03

Volatiles present in drums still intact would not be captured.

O
Q B. Offsite Incineration of Contaminated Soil and Waste

Feasible. Excavation below the water table will require dewatering. Shoring or sideslopes may be required for deep excavation.

Feasible for treating nonvolatile organics and ammonia in landfill Section A, although predesign treatability studies will be required.

Feasible. More than one incinerator may be required due to the large volume of waste to be treated and the limited capacity of most commercial incinerators.

Effective for treatment of excavated soils and waste. Disposal of ash is required.

Effective for treatment of excavated soils and waste. Disposal of ash is required.



TABLE 3-4 (Continued)

Technology Envi ronmental Soundness
C. RCRA Landfill Yes

0. RecycTing/Reclamation No

8. Treatment of Contaminated Groundwater
Proven technologies Yes

B. Ammonia Stripping YesProven technology

Feasible for removing ammonia. Proven technology Yes

Yes

E. Ion Exchange NoFeasible for removing ammonia.

Source: BCM Eastern Inc. (Project No. 00-4061-14)

A. Air Stripping/Carbon Adsorption Feasible for removing volatiles, and iron and some manganese. Precipitates may clog equipment.

Engineering Feasibility Based On SiteA/aste Characteristics

Feasible for removing ammonia. Production of chloride may limit use.

Technology Limitations

Proven technology: some chemical handling involved

Proven technology: some chemical handling involved

Proven technology for materials which can be reused

Effective disposal method for excavated materials.

Effective method of disposal where applicable.

Nitrate and acid by-products must be removed after treatment. Long-time frame may be required for removal of contaminants.

Long-time frame may be required for removal of contaminants.

Retain for Further Evaluation

Proven technology: limited availability

O 
o 
o.
CD

D. Breakpoint 
Chlorination

Infeasible due to impurity of wastes. 
Separation and purification would be 
necessary.

Dechlorination and removal of TDS may 
be required after treatment. Long-time 
frame may be required for removal of 
contaminants.

C. Biological 
Nitrification

Feasible for removing ammonia, and iron and manganese. Precipitates may clog equipment.

Vent on air stripper must be abated to prevent release of VOCs. Long-time frame may be required for removal of contaminants.
The pH must be lowered after treatment. Long-time frame may be required for removal of contaminants.

Feasible. Liquids and solids must be separated during excavation. Contents of drums must be tested.



BCM
TABLE 4-1

Parameters (1)

000465

CR-9-25 
CR-101-26 
CR-107-25 
CR-109-19 
CR-m-10 
LF-3-26 
LF-8-18 
LF-9-20 
LF-11-20 
LF-13-43 
LF-15-26 
LF-19-18 
LF-102-15 
LF-103-25 
LF-107-15 
LF-109-29 
LF-111-18 
LF-112-19 
LF-115-11 
LF-116-13 
LF-118-28 
LF-119-28 
LF-125-19

CURRENT INTERIM LANDFILL GROUNDWATER MONITORING PROGRAM
ROHM AND HAAS DELAWARE VALLEY INC. BRISTOL, PENNSYLVANIA

Sampling, Frequency (Months)Well Identification

I - Indicator Parameters (ph (field), chemical oxygen demand, nitrogen (ammonia), sulfate, temperature (field)).BOD - Biochemical Oxygen Demand

V - TCL Volatile Organic Compounds plus Xylenes (GOA - TCL Acid Extractable Organic Compounds (GOS - Hazardous Substance List Semi-Volatile Organic Compounds (GC/MS) specific conductance (field).

Sept., Dec., Mar., June Sept., Dec., Mar., June Sept., Dec., Mar., June Sept., Dec., Mar., June Sept.Sept., Mar.Sept., Mar.Sept., Mar.Sept., Mar. Sept.Sept.Sept., Dec., Mar., June Sept., Mar.Sept., Mar. Sept.Sept., Mar.Sept., Dec., Mar., June Sept., Dec., Mar., June Sept.Sept.Sept. Sept.Sept., Dec., Mar., June

V, I V, I V, I V, I V, I V, A, I, BOD V, A, I, BOD V, A, I, BOD V, I V, I V, I V, I V, S, I V, S, I V, IV, A, I, BOD V, A, I, BOD V, A, I, BOD V, I V, S, I V, I V, I V, A, I, BOD



BCM
TABLE 4-2

Upgradient Wells:

Perimeter/Downgradient Wells:

Year 1 - Quarterly (4x1 Parameters:
Parameters

Groundwater Quality Parameters

Indicator Parameters

Site-Specific Parameters

- Semi-Annual (2x1 Parameters:

Years 2 - 30 - Annual (1x1 Parameters:

Groundwater Quality Parameters

000466

pHSpecific Conductance

NO ACTION GROUNDWATER MONITORING PROGRAM 
LANDFILL SECTION A

Arsenic 
Bari urn 
Cadmium 
Fl uoride 
Lead 
Mercury 
Nitrate (as N) 
Selenium 
Silver

Chloride Iron 
Manganese

LF-n-20 
LF-118-28

LF-3-26 
LF-lOl-16 
LF-101-45 
LF-102-15 
LF-103-25 
LF-112-19 
LF-115-11 
LF-116-13 
LF-119-28 
LF-125-19

Phenols Sodium 
Sulfate

Total Organic Carbon 
Total Organic Halogen

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-0 2.4,5-TP 
Radium 
Gross Alpha 
Gross Beta 
Turbidity 
Coliform Bacteria

Groundwater Contamination

Years 2-30

Drinking Water Supply Characterization

Groundwater Contamination Indicator Parameters
EPA Method 601/602 Volatile Organic Compounds Plus Xylenes (GC)
EPA Method 604 Acid Extractable Organic Compounds (GC) - Wells LF-3-26.
LF-1099-29, LF-111-18, LF-112-19, and LF-125-19 only
Semi-Volatile Organic Compounds (GC/MS) - Wells LF—102—15, LF-103-25.and LF-116-13 only.

EPA Method 601/602 Volatile Organic Compounds Plus Xylenes (GC)
EPA Method 604 Acid Extractable Organic Compounds (GC) - Wells LF-3-26, LF-109-29. LF-111-18, LF-112-19, and LF-125-19 only
Year 1 - Semi-Annual (2x1 Parameters:
Semi-Volatile Organic Compounds (GC/MS) -
Wells LF-102-15, LF-103-25 and LF-11613 only.



BCM
TABLE 4-3

Upgradient Well: CR-102-22
Perimeter/Downgradlent Wells:

Year 1 - Quarterly (4x) Parameters:
Drinking Water Supply Characterization Parameters

Groundwater Quality Parameters

Groundwater Contamination Indicator Parameters

Site-Specific Parameters
EPA Method 601/602 Volatile Organic Compounds Plus Xylenes (GO
Years 2 - 30 - Semi-Annual (2x) Parameters:

Years 2 - 30 - Annual (lx) Parameters:
Groundwater Quality Parameters

000467

Groundwater Contamination Indicator Parameters
EPA Method 601/602 Volatile Organic Compounds Plus Xylenes (GO

NO ACTION GROUNDWATER MONITORING PROGRAM LANDFILL SECTION B

ArsenicBariumCadmlurnChromiurn Fluoride
LeadMercury
Nitrate (as N) Selenium Silver

Chloride Iron 
Manganese

pHSpecific Conductance

CR-105-19CR-109-19CR-9-25

Phenols Sodium 
Sulfate

Total Organic Carbon 
Total Organic Halogen

Endrin 
Lindane Methoxychlor Toxaphene 2,4-D 2,4,5-TP 
Radium 
Gross Alpha Gross Beta Turbidity Coliform Bacteria



BCM
TABLE 4-4

Upgradlent Wells:

Perimeter/Downgradlent Wells:

Year 1 - Quarterly (4x) Parameters;
Drinking Water Supply Characterization Parameters

Groundwater Quality Parameters

Groundwater Contamination Indicator Parameters

Site-Specific Parameters
Ammonia

Years 2 - 30 - Semi-Annual (2x) Parameters:
Groundwater Contamination Indicator Parameters
Groundwater Quality Parameters
Ammonia

000468

Total Organic Carbon Total Organic Halogen

NO ACTION GROUNDWATER MONITORING PROGRAM LANDFILL SECTION C

CR-102-22 CR-105-19

Arsenic 
Barium 
Cadmium 
Chromi urn 
Fluoride 
Lead 
Mercury 
Nitrate (as N) 
Selenium 
Si Iyer

Chloride Iron Manganese

pH Specific Conductance

CR-10-27 CR-111-10

Phenols Sodium Sulfate

Endrin Lindane Methoxychlor Toxaphene 2,4-0 2,4,5-TP Radium Gross Alpha Gross Beta Turbidity Coliform Bacteria



BCM
TABLE 4-5

Upgradlent Hell: LF-n-20
PerlmeterZDowngradient Hells:

Year 1 - Quarterly (4x) Parameters

Groundwater Quality Parameters

Groundwater Contamination Indicator Parameters

Site-Specific Parameters

Years 2 - 3Q - Semi-Annual (2x) Parameters:

Years 2 - 30 - Annual (lx) Parameters
Groundwater Quality Parameters

000469

Three new wells to be located at perimeter locations.

Groundwater Contamination Indicator Parameters EPA Method 601/602 Volatile Organic Compounds (GO EPA Method 604 Acid Extractable Organic Compounds (GO

NO ACTION GROUNDHATER MONITORING PROGRAM BRISTOL TOHNSHIP AUTHORITY SITE

Arsenic Barium Cadmi urn Chromi urn FluorideLeadMercuryNitrate (as N) Selenium Si Iyer

Chloride Iron Manganese

pH Specific Conductance Total Organic Carbon Total Organic Halogen

PhenolsSodium. Sulfate

EPA Method 601/602 Volatile Organic Compounds (GOEPA Method 604 Acid Extractable Organic Compounds (GO BOD

Drinking Mater Supply Characterization Parameters
Endrin Lindane Methoxychlor Toxaphene 2,4-D 2,4,5-TP Radium • Gross Alpha Gross Beta Turbidity Coliform Bacteria



BCM

Quantity UnitTask

49.000

LS 75,500 75,5001

1 LS 22,600

nearest $100.

$1.000.

BCM Engineers Inc. (BCM Project No. 00-6201-41)Source:

000470

Operations & Maintenance - Yearly Costs
Year 1: Groundwater Monitoring

Year 1 Total

TABLE 5-1 NO ACTION (Al) LANDFILL SECTION A ROHM AND HAAS BRISTOL LANDFILL

1
1

12

LS
LS
EA

2,000
2,000
2,400

22,600
22,600

Unit Price 
($)

Cost 
($)

2,000 
2,000 
28.8OQ 
32,800 
5,000' 
3,300 

_£^000 
47,000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Monitoring Well Installation 

Subtotal 
Contingency (151) 
Overhead (101) 
Engineering & Supervision (151) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Contingency, Overhead, 
rounded to the nearest

Years 2-30: Groundwater Monitoring 
Years 2-30 Total

Line Item values were rounded to the 
Engineering and Supervision, and Total values were

All O&M costs were rounded to the nearest $100.



iBCMi
V J

Quanti tyTask Unit

12 2.400EA

6,304,000

$1,000.

BCM Engineers Inc. (BCM Project No. 00-6201-41)Source:

000471

1
• 33

1 
33

1 
1

TABLE 5-2 CAP (A2) LANDFILL SECTION A ROHM ANO HAAS BRISTOL LANDFILL

33 
34,750 
104,230 

1,437,480 
1,437,480 
1.437,480 

34,750

AC 
CY 
CY 
SF 
SF 
SF 
CY

LS
AC
LS
AC

LS
LS

135,000
400,000

75,500
500

22,600
500

135,000
400.000

75,500 
16.500 
92,000 
22,600 
16.500
39,100

585 
3,500 

0.7 
1,250

CY 
SY 
AC 
LF

Unit Price ($) Cost ($)

2,300 
22.00 
8.90 
0.25 
0.54 
0.19 
9.75

75,900
764,500
927,600
359,400
776,200
273,100
338.800

3,515,500
12,900 

500 
1,600 

266.300 
281.300 
28.800 

4.360,600 
655,000 
437,000 
655.000 

6,108,000

22.00
0.14 

2,300 
213

Construction Cost Estimate 
Mobilisation & Demobilisation 
Health & Safety 
Complete Cap: 

Hydroseeding 
Topsoil (6") 
Common Soil (1'-6*') 
Geonet 
HOPE (60 mil) 
Geotextile (120 mil) 
Fill Buffer (6") 
Complete Cap Subtotal - 

Bank Stabilisation: 
Top Soil (6") 
Regrading 
Hydroseeding 
Gabions 

Bank Stabilisation Subtotal 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Maint. 
Year 1 Total

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint. 

Years 2-30 Total

Line item values were rounded to the nearest $100. Contingency, Overhead, 
Engineering and Supervision, and Total values were rounded to the nearest 

All O&M costs were rounded to the nearest $100.



■iBCMi

Quanti ty UnitTask

12 EA 2,400

11.502.000

" See Table 5-2, (A2)

Source: BCM Engineers Inc. (BCM Project No. 00-6201-41)

1
45.5

1
33

TABLE 5-3 CAP AND PARTIAL EXCAVATION (A3) LANDFILL SECTION AROHM AND HAAS BRISTOL LANDFILL

1 
1 

13,520 
15 

13.520 
13,520 
10.400

LS
AC
LS
AC

275.000 
500,000 

10 
1,200 

136 
95 
8

75,500
500

22,600
500

LS
LS 
TON 
EA 
TON
TON 
CY

75,500
92,000 
22,600 
?6,5.Q.Q 
39,100

Cost ($)
Unit Price ($)

275,000 
500,000 
135,200 
18,000 

1,838,700 
1.284.400 

83,200 
3,515,500 

281.300 
28.800 

7,960,100 
1,194,000 
796,000 

1.194.000 
11,145,000

Operations & Maintenance - Yearly Costs
Year 1: Groundwater Monitoring 

Cap Insp. & Mai nt.
Year 1 Total

Years 2-30: Groundwater Monitoring
Cap Insp. & Maint.

Years 2-30 Total

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging

■ Sampling & Analysis 
Transportation 
Waste Disposal 
Backfill Soil 
Complete Cap 
Bank Stabilization 
Monitoring Well Installation

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X)

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollar (0.132) 
TOTAL (1989 Dollars)

000472

Line item values were rounded to the nearest $100. Contingency, Overhead, Engineering and Supervision, and Total values were rounded to the nearest $1,000. All O&M costs were rounded to the nearest $100.



iBCM!

UnitQuanti tyTask

7.462.000

• See Table 5-2. (A2)

Line item values were rounded to the nearest $100.
All O&M costs were rounded to the nearest $100.
BCM Engineers Inc. (BCM Project No. 00-6201-41) 

a
Source:

000473

TABLE 5-4CAP AND PARTIAL CUTOFF WALL WITH DIVERSION TRENCH (A4) LANDFILL SECTION AROHM AND HAAS BRISTOL LANDFILL

74.150
38.500
1.780 

12.000 
2 

800 
355 
890 
890

4.280
12

1
33
1
1

. 1 
33 

1 
1

1 
1

CY 
SF 
EA 
FT 
SY 
CY 
CY

LS
LS

SF
SF

CY
EA

LS
AC
LS
LS
LS
AC
LS
LS

275.000
500.000

75.500
500
500

2.000
22.600

500
500 

2.000

17
2.400

275.000
500.000

3.515.500
281.300
222.500
154.000

3 
4

75.500 
16.500 

500 
2.000 94.500 

22.600 
16.500

500 
_2JflO 
41.600

Cost 
($)

Unit 
Price 
($)

3.700 
85.800 

900 
6.700 

500 
8.900 
7.100 113.600

72.800 
28.800 

5.163.500 
775.000 
516.000 
775.000 

7.230.000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cap 
Bank Stabilization 
Partial Cutoff Wall 

Outside waste 
Inside waste 

Diversion Trench 
Excavation 
Trench Stabilization 
Submersible Pumps 
12" Oia. PVC Pipe 
Filter Fabric 
Gravel Envelope 
Backfill 
Trench Subtotal 

Onsite Disposal of Excavated Waste 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

2.10
7.15

430
8.40
1.30

10
8

Contingency. Overhead.Engineering and Supervision, and Total values were rounded to the nearest $1,000. All O&M costs were rounded to the nearest $100.

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Maint. 
Cutoff Wall Insp. & Maint. 
Diversion Trench 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cap Insp. & Maint. 
Cutoff Wall Insp. & Maint. 
Diversion Trench

Years 2-30 Total



! BCM

UnitQuanti tyTask

7.963.000

BCM Engineers Inc. (BCM Project No. 00-6201-41)Source:

000474

TABLE 5-5CAP AND COMPLETE CUTOFF WALL WITH DIVERSION TRENCH (A5) LANDFILL SECTION AROHM AND HAAS BRISTOL LANDFILL

. 189.750
38.500
4.280

12

1 
33

1 
1
1

33
1
1

1 
1

LS
LS

SF
SF
CY
EA

LS 
AC 
LS 
LS
LS
AC
LS
LS

275.000
500,000

75,500
500 

1.000 
2.000

22.600
500 

1,000 
2,000

17
2,400

3 
4

275,000 
500,000 

3,515,500 
281,300

75,500 
16,500 
1,000 
2,000 

95,000 
22,600 
16,500
1,000 

-2J)J0 
42,100

Cost 
($)

Unit 
Price 
($)

569,300 
154,000 
113.600 
72,800 
28,800 

5,510,300 
827,000 
551,000 
826,000 

7,716,000

■ See Tables 5-2 & 5-4, (A2 & A4, respectively). 

Line item values were rounded to the nearest $100.

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cap 
Bank Stabilization 
Complete Cutoff Wall 

Outside waste 
Inside waste 

Diversion Trench 
Onsite Disposal of Excavated Waste 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Maint. 
Cutoff Wall Insp. & Mai nt. 
Diversion Trench 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cap Insp. & Mai nt. 
Cutoff Wall Insp. & Mai nt. 
Diversion Trench 

Years 2-30 Total

Contingency, Overhead, Engineering and Supervision, and Total values were rounded to the nearest $1,000. All O&M costs were rounded to the nearest $100.



■BCM I

Quantity UnitTask

8,801.000

• See Tables 5-2 & 5-4, (A2 & A4, respectively).

8CM Engineers Inc. (8CM Project No. 00-6201-41)Source:

000475

3 
1 
1

TABLE 5-6 CAP, COMPLETE CUTOFF WALL WITH DIVERSION TRENCH, AND GROUNDWATER MANAGEMENT (A6) LANDFILL SECTION A ROHM AND HAAS BRISTOL LANDFILL

4,280
12

1 
33

1 
1 
3 
1

1 
1

LS
LS

SF
SF
EA
LS
LS
CY
EA

LS 
AC 
LS 
LS 
Well
LS
LS 
AC 
LS 
LS 
Well
LS

275,000
500,000

3,810 
51,730 

517,300

75,500
500 

1,000 
2,000 
10,000 
98,300
22,600 

500 
1,000 
2,000 
10,000 
30,300

17
2,400

3 
4

275,000
500,000

3,515,500
281,300
569,300 
154,000

1 
33
1 
1 
3 
1

75,500 
16,500 
1,000 
2,000 

30,000 
9gx3flfl 223,300 
22,600 
16,500 
1,000 
2,000 

30,000
102,400

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Mai nt. 
Cutoff Wall Insp. & Maint. 
Diversion Trench 
Extraction Wells 
Pump Sta./Treatment Plant 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cap Insp. & Maint. 
Cutoff Wall Insp. & Maint. 
Diversion Trench 
Extraction Wells 
Pump Sta./Treatment Plant 

Years 2-30 Total

Cost ($)
Unit Price ($)

11,400 
51,700 

517,300 
113,600 
72,800 
28.800 

6,090,700 
914,000 
609,000 
914.000 

8,528,000

189,750 
38,500

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cap 
Bank Stabilization 
Complete Cutoff Wall 

Outside waste 
Inside waste 

Groundwater Management 
Extraction Wells 
Pumping Station 
Onsite Treatment 

Diversion Trench 
Onsite Disposal of Excavated Waste 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Line item values were rounded to the nearest $100. Contingency, Overhead, Engineering and Supervision, and Total values were rounded to the nearest. $1,000. All O&M costs were rounded to the nearest $100.



BCM:

Quantity UnitTask

2,256,000

$1,000.
Source: BCM Engineers Inc. (BCM Project No. 00-6201-41)

000476

1
3
1

1
3 
1

TABLE 5-7 GROUNDWATER MANAGEMENT (A7) LANDFILL SECTION A ROHM AND HAAS BRISTOL LANDFILL

3 
1 
1 

12

1 
1

LS 
Well 
LS

LS
LS
EA
LS
LS
EA

135,000
400,000

3,810 
89,640 

896,400 
2,400

75,500 
10,000 

214.200
22,600 
10,000 

214,200

135,000
400,000

75,500 
30,000 

2.14^2fia 319,700 
22,600 
30,000 
214.200 
266,800

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Groundwater Management 

Extraction Wells 
Pumping Station 
Onsite Treatment 

Monitoring Well Installation 
Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

LS 
Well 
LS

Unit 
Price 
($)

Cost 
($)

11,400
89,600

896,400
28.800

1,561,200
234,000
156,000 
284.000 

2,186,000

Line item values were rounded to the nearest $100. Contingency, Overhead, 
Engineering and Supervision, and Total values were rounded to the nearest 

All O&M costs were rounded to the nearest $100.

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Extraction Wells 
Pump Sta./Treatment Plant 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Extraction Wells 
Pump Sta./Treatment Plant 

Years 2-30 Total



BCM!

Quanti ty UnitTask

3.948.000

« See Tables 5-2. 5-4. & 5-5 (A2. A4. & A5. respectively)

BCM Engineers Inc. (BCM Project No. 00-6201-41)Source:

000477

TABLE 5-8 COMPLETE CUTOFF WALL WITH DIVERSION TRENCH AND GROUNDWATER MANAGEMENT (A8) LANDFILL SECTION AROHM AND HAAS BRISTOL LANDFILL

3 
1 
1 

4.280 
12

1 
1

1 
1 
1 
3 
1
1 
1 
1 
3
1

LS
LS

EA
LS 
LS 
CY 
EA

LS 
LS 
LS 
Well 
LS

275.000
500.000

3.810
65.980

659.800
17

2.400

75.500 
1.000 
2.000 

10.000 
138.700

22.600 
1.000 
2.000 

10.000 
138.700

275.000 
500.000 
723.300 
113.600
281.300

LS 
LS 
LS 
Well 
LS

75.500 
1.000 
2.000 

30.000 
138J_Q0 
247.200 
22.600 

1.000 
2.000 

30.000 
138.700 
194.300

Cost ($)
Unit Price ($)

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cutoff Wall Insp. & Maint. 
Diversion Trench 
Extraction Wells 
Pump Sta./Treatment Plant 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cutoff Wall Insp. & Maint. 
Diversion Trench 
Extraction Wells 
Pump Sta./Treatment Plant 

Years 2-30 Total

11.400 
66.000 

659.800 
72.800 
28.800 

2.732.000 
410.000 
273.000 
410.000 

3.825.000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cutoff Wall 
Diversion Trench 
Bank Stabilization 
Groundwater Management 

Extraction Wells 
Pumping Station 
Onsite Treatment

Onsite Disposal of Excavated Waste 
Monitoring Well Installation 

Subtotal
Contingency (15X) 
Overhead (10%) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Line item values were rounded to the nearest $100. Contingency. Overhead. Engineering and Supervision, and Total values were rounded to the nearest $1,000. All O&M costs were rounded to the nearest $100.



:BCMi

Task Quantity Unit

446.311.000

LS 75.5001

1 LS 22.600

Source: BCM Engineers Inc. (BCM Project No. 00-6201-41)

000478

TABLE 5-9 COMPLETE EXCAVATION. RCRA LANDFILL (A9) LANDFILL SECTION AROHM ANO HAAS BRISTOL LANDFILL

1.000.000 
1.500.000 

10 
1.200 

136 
95 
8 

2.400

75.500
75.500
22.600
22.600

1 
1 

1.230.000 
2.000 

1.230.000 
1.230.000 
943.700 

12

LS
LS 
TON 
EA
TON
TON
CY
EA

Cost ($)
Unit Price ($)

Operations & Maintenance - Yearly Costs
Year 1: Groundwater Monitoring

Year 1 Total
Years 2-30: Groundwater Monitoring

Years 2-30 Total

1.000.000 
1.500.000 

12.300.000 
2.400.000 

167.280.000 
116.850.000 
7.549.600 

28.800 
308.908.400 
46.336.000 
30.891.000 
46.336.000 

432.472.000

Line item values were rounded to the nearest $100. 
r ,• • ■ “ • • ------------ -
$1,000.

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Transportation 
Waste Disposal 
Backfill Soil 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10%) 
Engineering & Supervision (15%) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

------ ------ .—.. V..C 4>iuu. Contingency. Overhead.Engineering and Supervision, and Total values were rounded to the nearest All O&M costs were rounded to the nearest $100.



:BCM

Quantity UnitTask

1,525.363.000

75.5001 LS

22.6001 LS

Contingency. Overhead.

1 O&M costs were rounded to the nearest $100.

BCM Engineers Inc. (BCM Project No. 00-6201-41)Source:

000479

TABLE 5-10 COMPLETE EXCAVATION. OFFSITE INCINERATION. RCRA LANDFILL (A10) LANDFILL SECTION A ROHM AND HAAS BRISTOL LANDFILL

943.700
6.209.545
6.209.545

12

LS
LS
TON
EA
CY

1.000.000
3.000.000

10 
1.200 

8
400
25
80

2.400

1.000.000
3.000.000
12.300.000
2.400.000
7.549.600

75.500
75.500
22.600
22.600

Cost ($)

CY
Cont.
Cont.
EA

Unit Price {$)

1 
1 

1.230.000 
2.000 

943.700
377.480.000
155.238.600
496.763.600

_____ 28.800
1.055.760.600

158.364.000
105.576.000
158.364.000

1.478.065.000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Backfill Soil 
Offsite Incineration 

Soil Packaging 
Soil Transport 
Soil Incineration 

Monitoring Well Installation 
Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 dollars (1.032) 
TOTAL (1989 dollars)

• Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring

Year 1 Total
Years 2-30: Groundwater Monitoring

Years 2-30 Total

Line item values were rounded to the nearest $100. Engineering and Supervision, and Total values were rounded to the nearest $1,000. All O&M costs were rounded to the nearest $100.



BCMi

Quantity UnitTask

823.698,000

1 LS 75,500

22,6001 LS

Contingency, Overhead,
$1,000.
Source: BCM Engineers Inc. (BCM Project No. 00-6201-41)

000480

TABLE 5-11 COMPLETE EXCAVATION, ONSITE INCINERATION, RCRA LANDFILL (All) LANDFILL SECTION AROHM ANO HAAS BRISTOL LANDFILL

1 
1 

1,230,000 
2,000 

. 943,700

LS
LS
TON
EA
CY
TON
TON
TON
EA

1,000,000 
3,000,000 

10 
1,200 

8
179
136
95

2,400

1,000,000 
3,000,000 
12,300,000 
2,400,000 
7,549,600

75,500
75,500
22,600
22,600

Cost ($)
Unit Price ($)

Operations & Maintenance
Year 1: Groundwater Monitoring

Year 1 Total
Years 2-30: Groundwater Monitoring

Years 2-30 Total

220,170,000 
150,552,000 
105,165,000 

28.800 
570,118,000 
85,517,000 
57,011,000 
85.517.000 

798,157,000

Line item values were rounded to the nearest $100. Engineering and Supervision, and Total values were rounded to the nearest All O&M costs were rounded to the nearest $100.

1,230,000
1,107,000
1,107,000

12

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Backfill Soil 
Onsite Incineration

Bulk Material Incineration 
Ash Transport 
Ash Disposal

Monitoring Well Installation 
Subtotal
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars)
Adjustment Factor to 1989 dollars (1.032) 
TOTAL (1989 dollars)



(B^
TABLE 5-11A

Cost ($)Quantity UnitTask

Construction Cost Estimate

30,196.000

000481
I

3 
1 
1

PARTIAL EXCAVATION. OFFSITE INCINERATION. RCRA LANDFILL. CAP. COMPLETE CUTOFF WALL WITH DIVERSION TRENCH AND GROUNDWATER MANAGEMENT (A12) LANDFILL SECTION A ROHM AND HAAS BRISTOL LANDFILL

189.750
38.500

10.400
68.432
68.432

4.280
12

LS 
LS 
TON 
EA 
CY

EA
LS
LS
CY
EA

SF
SF

1.000.000 
3.000.0000 

10 
1.200 

8

Unit Price ($)

3.810
51.730

517.300
17

2.400

400
25
80

3 
4

4.160.000
1.710.800
5,474.600
3.515.500

281.300

1.000.000 
3.000.000 

136.000
18.000 
83.200

569.300
154.000

1 
1 

13.600 
15 

10.400

Mobilization & Demobilization
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Backfill Soil
Offsite Incineration

Soil Packaging
Soil Transport
Soil Incineration

Complete Cap
Bank Stabilization
Complete Cutoff Wall
Outside waste
Inside waste

Groundwater Management
Extraction Wells 
Pumping Station 
Onsite Treatment

Diversion Trench
Onsite Disposal of Excavated Waste
Monitoring Well Installation

Subtotal
Contingency (15%)
Overhead (10%)
Engineering & Supervision (15%)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

CY 
Cont. 
Cont.

11.400
51.700

517.300
113.600
72.800 
28.800

20.898.300 
3.135,000 
2,090,000 
3.135.000

29,259,000



BCM

TABLE 5-11A (Continued)

Cost {$)Quanti tyTask Unit

Operations & Maintenance — Yearly Costs
Year 1:

Source: BCM Engineers Inc. (BCM Project 00-6201-41)

Groundwater Monitoring 
Cap Insp. & Mai nt. 
Cutoff Wall Insp. & Mai nt. 
Diversion Trench 
Extraction Wells 
Pump Sta./Treatment Plant 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cap Insp. & Maint.
Cutoff Wall Insp. & Maint. 
Diversion Trench 
Extraction Wells
Pump Sta./Treatment Plant

Years 2-30 Total

1
33

1
1
3
1

LS
AC
LS
LS
Well
LS
LS 
AC 
LS 
LS 
Well 
LS

75,500
500 

1,000 
2,000 
10,000 
98,300
22,600

500 
1,000 
2,000 
10,000 
30,300

1
33

1
1
3
1

Unit 
Price ($)

75,500 
16,500
1,000 
2,000 

30,000 
38^0 
223,300 
22,600 
16,500
1,000 
2,000 

30,000 
jikaiiQ 
102,400

Contingency,10. Al

« - See Tables 5-2 & 5-4, (A2 & A4, respectively).
Line item values were rounded to the nearest $100. Supervision, and Total values were rounded to the nearest $1,00i the nearest $100.

000482

; Overhead, Engineering and 
All O&M costs were rounded to



BCM

UnitQuantityTask

20,000

LS 27.4001

LS 6,9001

BCM Engineers, Inc. (BCM Project No. 00-6201-41)Source:

000483

1
1 
4

TABLE 5- 2 NO ACTION (Bl) LANDFILL SECTION B ROHM AND HAAS BRISTOL LANDFILL

LS
LS
EA

2,000
2,000
2,400

27,400
27,400
6,900
6,900

Construction Cost Estimate 
Mobilization & Demobilization. 
Health & Safety 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15%) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Unit Price 
($)

Cost 
($)

2,000 
2,000 
9.600 
13,600 
2,000 
1,400 
2.000 
19,000

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring

Year 1 Total
Years 2-30: Groundwater Monitoring

Years 2-30 Total

Line item. Contingency, Overhead, and Engineering and Supervision values were rounded to the nearest 100 dollars. Total values were rounded to the nearest 1,000 dollars. All O&M costs were rounded to the nearest 100 dollars.



BCM:

Quantity UnitTask

2.4004 EA

1.318,000

Total, Contingency,

1,000 dollars.

BCM Engineers. Inc. (BCM Project No. 00-6201-41)Source:

000484

1
4.5

1
4.5

1 
1

LS
LS

TABLE 5-13 CAP (B2) LANDFILL SECTION B ROHM AND HAAS BRISTOL LANDFILL

AC 
CY 
CY 
SF 
SF 
SF 
CY 
CY

LS
AC
LS
AC

135,000
100,000

27,400
1,500
6,900
1,500

135,000
100,000

4.50 
4,720 
14,160 

196,020 
196,020 
196,020 
4,720 
9,440

27,400 
6.800 

34.200 
6,900 
6.800 
13,700

Cost 
($)

Unit 
Price 
($)

2,300 
22.00 
8.90 
0.25 
0.54 
0.19 
9.75 

20.00

10,400 
103,800 
126,000 
49.000 
105,900 
37,200 
46,000 
188.800 
667,100 

9.600 
911,700 
137,000 
91.000 
137.000 

1,277,000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Double Barrier Cap 

Hydroseeding 
Topsoil {6") 
Common Soil (1'-6") 
Geonet 
HOPE (60 mil) 
Geotextile (120 mil) 
Fill Buffer (6'') 
Clay (12") 

Cap Subtotal 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Ooerations & Maintenance - Yeariv Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Mai nt.
Year 1 Total

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint.

Years 2-30 Total
Line item values were rounded to the nearest 100 dollars.Overhead, and Engineering and Supervision values were rounded to the nearest All O&M costs were rounded to the nearest 100 dollars.



BCMi

Quanti ty UnitTask

1.677.000

« See Table 5-13. (B2)

BCM Engineers. Inc. (BCM Project No. 00-6201-41)Source:

000485

1
4.5
1

1
4.5
1

Years 2-30: Groundwater Monitoring 
Cap Insp. & Mai nt. 
Cutoff Wall Insp. & Maint.

Years 2-30 Total

TABLE 5-14CAP ANO COMPLETE CUTOFF WALL (B3) LANDFILL SECTION BROHM ANO HAAS BRISTOL LANDFILL

1 
1

LS
LS

LS
AC
LS

LS 
AC 
LS

135.000
100.000

27.400
1.500
1.000

3
2.400

6.900
1.500
1.000

82.800 
4

6.900
6.800
1.00013.700

Cost ($)
Unit Price ($)

SF
EA

27.400
6.800

■.■l.x.QQa
35.200

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cap 
Complete Cutoff Wall 
Monitoring Well Installation

Subtotal
Contingency (15X)
Overhead (10X)
Engineering & Supervision (15X)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Operations ft Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. ft Maint. 
Cutoff Wall Insp. ft Maint.

Year 1 Total

135.000 
100.000 
667.100 
248.400

9.600
1.160.100 

174.000 
116.000 
174.000

1.625.000

Line item values were rounded to the nearest 100 dollars. Total. Contingency. 
Overhead, and Engineering and Supervision values were rounded .to the nearest 
1.000 dollars. All OftM costs were rounded to the nearest 100 dollars.



-BCMi

Task Quantity Unit

1,825.000

• See Table 5-13, (82)

Total, Contingency,

1,000 dollars.

Source: BCM Engineers, Inc. (BCM Project No. 00-6201-41)

000486

1
4.5
1
2
1

1
4.5
1
2
1

2 
1 
1 
4

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint. 
Cutoff Wall Insp. & Mai nt. 
Extraction Wells 
P.S. and Treatment Plant 

Years 2-30 Total

TABLE 5-15CAP AND COMPLETE CUTOFF WALL WITH GROUNDWATER MANAGEMENT (B4) LANDFILL SECTION BROHM AND HAAS BRISTOL LANDFILL

1
1 

82,800

LS
AC 
LS 
Well 
LS

LS
LS 
SF

EA
LS
LS
EA

135,000
100,000

3

4,360
8,580

85,800
2,400

27,400
1,500 
1,000 

10,000 
7,700

6,900
1,500 
1,000 

10,000 
7,700

135,000 
100,000 
248,400 
667,100

27,400 
6,800 
1,000 

20,000 
_L7QQ 
62,900

6,900 
6,800 
1,000 

20,000 
_7^ 
42,400

Cost ($)

LS
AC
LS
Well
LS

Unit Price ($)
Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cutoff Wall I
Complete Cap 
Groundwater Management 

Extraction Wells 
Pumping Station 
Onsite Treatment 

Monitoring Well Installation 
Subtotal 
Contingency (15%) 
Overhead (10X) 
Engineering & Supervision (15%) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Maint. 
Cutoff Wall Insp. & Maint. 
Extraction Wells 
P.S. and Treatment Plant 

Year 1 Total

8,700
8,600 
85,800 
9.600 

1,263,200 
189,000 
126,000 
189.000 

1,768,000

Line item values were rounded to the nearest 100 dollars. ‘ .Overhead, and Engineering and Supervision values were rounded to the nearest All O&M costs were rounded to the nearest 100 dollars.



iBCMi

Quantity UnitTask

908.000

Total, Contingency,

1,000 dollars.

BCM Engineers, Inc. (BCM Project No. 00-6201-41)Source:

000487

1 
2
1

1
2
1

2 
1 
1 
4

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Extraction Wells 
P.S. and Treatment Plant 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Extraction Wells 
P.S. and Treatment Plant

Years 2-30 Total

TABLE 5-16 GROUNDWATER MANAGEMENT (B5) LANDFILL SECTION B ROHM AND HAAS BRISTOL LANDFILL,

LS
LS
EA
LS
LS
EA

LS 
Well 
LS

135,000
100,000

27.400 
10,000 
54.600

6,900 
10,000 
54,600

135,000
100,000

1 
1

LS 
Well 
LS

8,700 
34.100 

341,300
9.600 

628,700 
94,000 
63,000 
94.000 
880,000

6,900 
20,000 
54.600 
78,200

Cost ($)
Unit Price {$)

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Groundwater Management

■ Extraction Wells
Pumping Station 
Onsite Treatment

Monitoring Well Installation
Subtotal
Contingency (15%)
Overhead (10%)
Engineering & Supervision (15%)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

27,400 
20,000 
54.600 
102,000

4,360 .
34.130

341.300
2,400

Line item values were rounded to the nearest 100 dollars.Overhead, and Engineering and Supervision values were rounded to the nearest All O&M costs were rounded to the nearest 100 dollars.



BCM

UnitQuanti tyTask

134,817.000

27.4001 LS

LS 6.9001

100 dollars. Total. Contingency.

1.000 dollars.

BCM Engineers. Inc. (BCM Project No. 00-6201-41)Source:

000488

Years 2-30: Groundwater Monitoring 
Years 2-30 Total

TABLE 5-17COMPLETE EXCAVATION. OFFSITE INCINERATION. AND RCRA LANDFILL (B6) LANDFILL SECTION B ROHM AND HAAS BRISTOL LANDFILL

20.000
75.000
20.000 

200

1 
1

LS
LS

37
1.200

100
10

2.000.000
750.000

520.000 
1.260,000

740,000
240,000

27,400
27,400
6,900
6,900

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring

Year 1 Total

Drum
EA

76.50
400 
25 
25 
80 
80
8

2,400

Drum 
CY

Drum 
CY 
Cont. 
Cont. 
Cont. 
Cont. 
CY 
EA

Unit Price (!) Cost ($)

20,000 
75,000 
36,600 

493,500 
36,600 

493,500 
75,000 

4

1,530,000 
30,000,000 

915,000 
12,337,500 
2,928,000 

39,480,000 
600,000 

9.600 
93,310,100 
13,997,000 
9,331,000 
13.997.000 

130,636,000

Construction Cost Estimate
Mobilization & Demobilization
Health & Safety 
Excavation & Staging 

Drummed Waste 
Soil Waste

Sampling and Analysis
Drummed Waste
Solid Waste

Offsite Incineration
Drum Packaging
Soil Packaging
Drum Transport
Soil Transport
Drum Incineration
Soil Incineration 

Backfill Soil 
Monitoring Well Installation

Subtotal
Contingency (1SX)
Overhead (10X)
Engineering & Supervision (15X)

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

520,000 
1,260,000

Line item values were rounded to the nearest . ..Overhead, and Engineering and Supervision values were rounded to the nearestAll O&H costs were rounded to the nearest 100 dollars.



BCM

UnitQuantityTask

73.742.000

27.400LS1

6.900LS1

000489

Years 2-30: Groundwater Monitoring 
Years 2-30 Total

20.000
75.000

1 
1

LS
LS

100
10

520.000
1.260.000

740.000
240.000

27.400
27.400
6.900
6.900

. 520.000 
1.260.000

37
1.200

100 
179 
15 

136 
95 
136 
95
8 

2.400

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring

Year 1 Total

Drum 
CY

Drum
EA

Drum 
Ton 
EA 
Ton 
Ton 
Ton 
Ton 
CY 
EA

Cost ($)
Unit Price ($)

20.000 
112.500 
20.000 
101.250 
101.250 

400 
400 

75.000 
4

20.000 
200

2.000.000
750.000

2.000.000 
20.137.500 

300.000 
12.770.000 
9.619.000 

54.400 
38.000 

600.000
9.600 

51.038.500 ' 
7.656.000 
5.104.000 
7.656.000 

71.455.000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 

Drummed Waste 
Soil Waste 

Sampling and Analysis 
Drummed Waste 
Solid Waste 

Onsite Incineration 
Incinerate Drunned Waste 
Incinerate Soil Waste 
Shred Metal Drums 
Ash Transport 
Ash Disposal 
Shredded Drum Transport 
Shredded Drum Disposal 

Dackfill Soil 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (10%) 
Engineering & Supervision (15X)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

TA6LE 5-18 COMPLETE EXCAVATION. ONSITE INCINERATION. AND RCRA LANDFILL (87) LANDFILL SECTION 8 ROHM AND HAAS 8RIST0L LANDFILL

Line item values were rounded to the nearest 100 dollars. Total. Contingency, Overhead, and Engineering and Supervision values were rounded to the nearest 1,000 dollars. All OUi costs were rounded to the nearest 100 dollars.
Source: DCM Engineers, Inc. (8CM Project No. 00-6201-41)



BCM
TABLE 5-18A

Task Quantity Unit Cost {$)

15,856,000

Total,

Source: BCM Engineers, Inc. (BCM Project No. 00-6201-41)

000490

1
4.5 
1 
2 
1
1
4.5
1
2
1

1
1

2 
1 
1 
4

DRUM EXCAVATION, OFFSITE INCINERATION, CAP, AND COMPLETE CUTOFF WALL WITH GROUNDWATER MANAGEMENT (B8) LANDFILL SECTION B ROHM AND HAAS BRISTOL LANDFILL

20,000
36,600
36,600
6,700

82,800

20,000
20,000

LS
AC
LS
Well
LS

LS
AC 
LS 
Well 
LS

Drum
Drum

EA
LS
LS
EA

LS
LS

520,000 
1,260,000

4,360
8,580

85,800
2,400

27,400
1,500 
1,000 

10,000 
7,700
6,900
1,500 
1,000 

10,000 
7,700

100
37
76.50
25
80
8
3

1,530,000 
915,000 

2,928,000 
53,600 

248,400 
667,100

2,000,000 
740,000

520,000 
1,260,000

Drum 
Cont. 
Cont. 
CY 
SF

Unit Price {$)

27,400 
6,800 
1,000 

20,000 
7,700 

62,900
6,900 
6,800 
1,000 

20,000 
^700 
42,400

Construction Cost Estimate Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Drummed Waste

Sampling and Analysis
Offsite Incineration
Drum Packaging 
Drum Transport 
Drum Incineration

Backfill Soil
Complete Cutoff Wall
Complete Cap
Groundwater Management

Extraction Wells 
Pumping Station 
Onsite Treatment

Monitoring We11 Installation 
Subtotal
Contingency (15%)
Overhead (10%)
Engineering & Supervision (15%) 

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

8,700 
8,600 

85,800 
9.600 

10,974,800 
1,646,000 
1,097,000 
1.646.000 

15,364,000

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Mai nt. 
Cutoff Wall Insp. & Maint. 
Extraction Wells 
P.S. and Treatment Plant

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cap Insp. & Maint.
Cutoff Wall Insp. & Maint. 
Extraction Wells
P.S. and Treatment Plant

Years 2-30 Total

Contingency, Overhead, and Engineering All O&M costs were rounded to the
• - See Table 5-13, (B2) Line item values were rounded to the nearest $100. and Supervision values were rounded to the nearest $1,000. nearest $100.



BCM
TABLE 5-18B

Cost ($)UnitQuantityTask

11,750,000

Total,
nearest $100.

BCM Engineers, Inc. (BCM Project No. 00-6201-41)Source:

000491

1
4.5
1
2
1

1
4.5
1
2
1

DRUM EXCAVATION, ONSITE INCINERATION, CAP, AND COMPLETE CUTOFF WALL WITH GROUNDWATER MANAGEMENT (B8)
LANDFILL SECTION B ROHM AND HAAS BRISTOL LANDFILL

20,000
20,000
20,000 
20,000 
1,000 
1,000 
6,700 

82,800

1 
1

2 
1 
1 
4

Drum
Drum

LS
LS

EA
LS
LS
EA

LS 
AC 
LS 
Well 
LS
LS
AC
LS
Well
LS

520,000 
1,260,000

27,400 
1,500 
1,000 
10,000 
7,700
6,900
1,500 
1,000 

10,000 
7,700

100
37
100
15

136
95
8 
3

2,000,000 
740,000

2,000,000 
300,000 
136,000 
95,000 
53,600 

248,400 
667,100

520,000 
1,260,000

Unit Price {$)

4,360
8,580

85,800
2,400

27,400 
6,800 
1,000

20,000
62,900 
6,900 
6,800 
1,000

20,000 
7.700

42,400

Drum 
EA 
Ton 
Ton 
CY 
SF

Construction Cost Estimate Mobilization & Demobilization 
Health & Safety 
Excavation & Staging
Drummed Waste

Sampling and Analysis 
Onsite Incineration

Incinerate Drummed Waste 
Shred Metal Drums 
Ash and Shredded Drum Transport 
Ash and Shredded Drum Disposal

Backfill Soil
Complete Cutoff Wall
Complete Cap
Groundwater Management

Extraction Wells 
Pumping Station 
Onsite Treatment

Monitoring Well Installation 
Subtotal
Contingency (15%)
Overhead (10%)
Engineering & Supervision (15%)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

8,700
8,600 

85,800 
9.600 

8,132,800 
1,220,000 
813,000 

1.220.000 
11,386,000

* - See Table 5-13, (B2) Line item values were rounded to the nearest $100. and Supervision values were rounded to the nearest $1,000.
Contingency, Overhead, and Engineerini All O&M costs were rounded to thi

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Mai nt. 
Cutoff Wall Insp. & Mai nt. 
Extraction Wells 
P.S. and Treatment Plant 

Year 1 Total
Years 2-30: Groundwater Monitoring 

Cap Insp. & Mai nt.
Cutoff Wa11 Insp. & Mai nt. 
Extraction Wells 
P.S. and Treatment Plant 

Years 2-30 Total



BCM

UnitQuanti tyTask

99.900

2,4004 EA

224,000

LS1 22,200

LS1 4,800

Source: BCM Engineers, Inc. (BCM Project No. 00-6201-41)

000492

BE®

1
1

TABLE 5-19NO ACTION. LEVEE (Cl) LANDFILL SECTION C ROHM AND HAAS BRISTOL LANDFILL

CY
AC
EA

LS
LS

20,000
25,000

9.75
2,300 
11,500

20,000
25,000

73,200
3.700

22,200
22,200
4,800
4,800

Monitoring Well Installation
Subtotal

Conti ngency (15X)
Overhead (lOX)
Engineering & Supervision (15X)

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Cost 
($)

9.^00 
154.500 
23,200 
15,500 
23.200 

217,000

Unit 
Price 
($)

7,500
1.6
2

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Levee

Soil
Hydroseeding
Backflow Values 

Levee Subtotal

Line item Contingency. Overhead, and Engineering and rounded to the nearest 100 dollars. 1,000 dollars.
Supervision values were Total values were rounded to the nearest All O&M costs were rounded to the nearest 100 dollars.

Operations & Maintenance - Yearly Costs
Year 1: Groundwater Monitoring

Year 1 Total
Years 2-30: Groundwater Monitoring

Years 2-30 Total



BCM

UnitQuantityTask

2.4004 EA

1,015,000

LS 22,2001

LS 4,8001

* See Table 5-20, (Cl)

values were

Source:
W4S3

Line item. Contingency, Overhead, and Engineering and rounded to the nearest 100 dollars. 1,000 dollars.
BCM Engineers, inc. (BCM Project No. 00-6201-41)

TABLE 5-20
SOIL CAP AND LEVEE (C2) 

LANDFILL SECTION C 
ROHM AND HAAS BRISTOL LANDFILL

LS
LS 
CY 
CY
*

22,200
22,200
4,800
4,800

120,000
150,000

8.90 
22.00

*

Unit Price 
($)

Cost 
($)

1
1 

19,900 
6,600

*

120,000
150,000
177,100
145,200
99,900
9.600

701,800
105,300
70,200
105.300 
983,000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 

Common Soil (18") 
Topsoil (6") 

Levee 
Monitoring Nell Installation 

Subtotal . 
Contingency (15X) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Operations & Maintenance - Yearly Costs
Year 1: Groundwater_Monitoring

Year 1 Total
Years 2-30: Groundwater Monitoring

Years 2-30 Total

I Supervision Total values were rounded to the nearest All O&M costs were rounded to the nearest 100 dollars.



BCM

Quanti ty UnitTask

2.4004 EA

1.848.000

" See Table 5-20. (Cl)

BCM Engineers. Inc. (BCM Project No. 00-6201-41)Source:

000494

1
8.3

1
8.3

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint.

Years 2-30 Total

TABLE 5-21 CAP AND LEVEE (C3) LANDFILL SECTION C ROHM AND HAAS BRISTOL LANDFILL

1 
1

SF 
SF 
SF 
CY 
CY 
AC 
CY

LS
LS

LS
AC

LS
AC

140.000
150.000

22.200
1.500

0.54 
0.25 
0.19 
8.90 

22.00 
2.300

9.75

4.800
1.500

Operations & Maintenance - Yearly Costs
Year 1: Groundwater Monitoring 

Cap Insp. & Maint.
Year 1 Total

140.000
150.000

22.200 
12J^ 
34.700
4.800

J.2x5.Qfl17.300

Unit Price ($) Cost ($)

359.810
359.810
359.810
25.990
8.660

8.30
8.660

194.300 
90.000 
68.400 

231.300 
190.500 
19.100 
84.4Qj 

878.000 
99.900 
9.600 

1.277.500 
192.000 
128.000 
192.000 

1.790.000

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cap 

60 mil HOPE 
Geonet 
Geotextile (120 mil) 
Common Soil (18**) 
Topsoil (6**) 
Hydroseeding 
Fill Buffer (6*') 
Cap Subtotal 

Levee 
Monitoring Well Installation 

Subtotal 
Contingency (1SX) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Line item values were rounded to the nearest 100 dollars. Total. Contingency. Overhead, and Engineering and Supervision values were rounded to the nearest 1.000 dollars. All O&M costs were rounded to the nearest 100 dollars.



BCM

UnitQuanti tyTask

3,527,000

* See Tables 5-20 and 5-22 (C1 and C3, respectively)

Source:

000495

2 
1 
1
4

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint. 
Extraction Wells 
P.S. and Treatment Plant

Years 2-30 Total

TABLE 5-22 CAP ANO LEVEE WITH GROUNOWATER MANAGEMENT (C4) LANDFILL SECTION C ROHM AND HAAS BRISTOL LANDFILL

1 
1

LS
LS

EA
LS
LS
EA

LS 
AC 
Well 
LS

140,000
150,000

4,800
1,500 

10,000 
267,600

140,000 
150,000 
878,000 
99,900

LS
AC 
Well 
LS

22,200
12,500 
20,000 
267^6J0 
322,300

4,800 
12,500 
20,000 
267^600 
304,900

Unit Price ($)
Cost ($)

4,360 
104,920 

1,049,200 
2,400

1
8.3
2 
1

22,200 
1,500 

10,000 
267,600

1
8.3
2 
1

Operations t Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Cap Insp. & Maint. 
Extraction Wells 
P.S. and Treatment Plant 

Year 1 Total

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Complete Cap 
Levee 
Groundwater Management 

Extraction Wells 
Pumping Station to WWTP 
Onsite Treatment

Monitoring Well Installation
Subtotal
Contingency (15X)
Overhead (10X)
Engineering & Supervision (15X)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

8,700 
104,900 

1,049,200
9.600 

2,440,300 
366,000 
244,000 
366.005 

3,417,000

Line item values were rounded to the nearest 100 dollars. Total, Contingency, 
Overhead, and Engineering and Supervision values were rounded to the nearest 
1,000 dollars. All O&H costs were rounded to the nearest 100 dollars.

BCM Engineers, Inc. (BCM Project No. 00-6201-41)



BCM

UnitQuantityTask

2,4004 EA

4,928,000

1,000 dollars.

BCM Engineers, Inc. (BCM Project No. 00-6201-41)Source:

000496

1
8.3

1
8.3

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint.

Years 2-30 Total

69,940
100

69,940
69,940
69,940

1 
1

CY
EA
CY
CY
CY

AC 
CY 
CY 
SF 
SF 
SF 
CY

LS
LS

LS 
AC

LS 
AC

355,000
150,000

22,200
1,500

10
1,200

4,800
1,500

5
12 
8

355,000 
150,000
699,400 
120,000

22,200 
12.500 
34,700

TABLE 5-23 PARTIAL EXCAVATION, ROHM ANO HAAS LANDFILL, CAP REMAINING WASTE (C5) LANDFILL SECTION C ROHM AND HAAS BRISTOL LANDFILL

4,800 
■I.ZJlQfl 
17,300

Cost 
($)

Unit 
Price 
($)

2,300 
22.00 
8.90 
0.25 
0.54 
0.19 
9.75

Operations & Maintenance
Year 1: Groundwater Monitoring 

Cap Insp. & Maint.
Year 1 Total

349,700
839,300
559.500

2,567,900
7,100 

71,100 
86,300 
33,500 
72,500 
25,500 
31.500 

327,500 
9.600 

3,410,000 
512,000 
341,000 
5T2.P0.Q 

4,775,000

3.08
3,230 
9,690 

134,165 
134,165 
134,165
3,230

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Partial Excavation 

Excavation & Staging 
Sampling & Analysis 
Onsite Disposal 

Placement 
Cell Construction 

Backfill Soil 
Partial Excavation Subtotal 

Partial Cap (Area - 3.08 acres) 
Hydroseeding 
Topsoil (6") 
Cotrmon Soil (l*-6") 
Geonet 
HOPE (60 mil) 
Geotextile (120 mil) 
Fill Buffer (6") 

Partial Cap Subtotal 
Monitoring Well Installation 

Subtotal 
Contingency (15X) 
Overhead (lOX) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Line item values were rounded to the nearest 100 dollars. Total, Contingency, Overhead, and Engineering and Supervision values were rounded to the nearest All O&M costs were rounded to the nearest 100 dollars.



BCM

UnitQuantityTask

2.400EA4

38.312.000

Source:

000497

1
8.3

1
8.3

Years 2-30: Groundwater Monitoring 
Cap Insp. & Maint.

Years 2-30 Total

LS
AC

LS
AC

355.000 
150.000 

10 
1.200 

136 
95 
8

22.200
1.500

LS
LS 
CY
EA
TON 
TON 
CY

22.200 
1.2^ 
34.700

4.800
12.500
17.300

Cost ($)
Unit Price ($)

4.800
1.500

355.000 
150.000 
699.400 
180.000 

14.267.800 
9.966.500 

559.SOO 
26.178.200

327.500 
9.600 

26.515.300 
3.978.000 
2.652.000 
3.978.000 

37.124.000

Operations & Maintenance
Year 1: Groundwater Monitoring 

Cap Insp. & Maint.
Year 1 Total

1 
1 

69.940 
150 

104.910 
104.910 
69.940

Construction Cost EstimatG 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Transportation 
Waste Disposal 
Backfill Soil

Partial Excavation Subtotal 
Partial Cap 
Monitoring Well Installation 

Subtotal
Contingency (15X)
Overhead (10X)
Engineering & Supervision (15X)

TOTAL (1987 Dollars)
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

TABLE 5-24 PARTIAL EXCAVATION. RCRA LANDFILL. CAP REMAINING WASTE (C6) LANDFILL SECTION CROHM AND HAAS BRISTOL LANDFILL

Line item values were rounded to the nearest 100 dollars. Total. Contingency. Overhead, and Engineering and Supervision values were rounded to the nearest 1.000 dollars. All O&M costs were rounded to the nearest 100 dollars.
BCM Engineers. Inc. (BCM Project No. 00-6201-41)

• See Table 5-24. (C5)
Line item values were rounded to the nearest 100 dollars.

All O&M costs were rounded to the nearest 100 dollars.



BCM

Quanti ty UnitTask

7.277.000

7.510.000

LS1 22.200

1 LS 4.800

nearest 100 dollars. Total.
1.000 dollars.
Source: BCM Engineers. Inc. (BCM Project No. 00-6201-41)

TABLE 5-25 COMPLETE EXCAVATION. ROHM AND HAAS LANDFILL (C7) LANDFILL SECTION C ROHM AND HAAS BRISTOL LANDFILL

1
1 

111.925 
250

111.925
111.925
111.925

4

CY
CY
CY
EA

LS
LS
CY
EA

520.000
450.000

10
1.200

5
. 12

8
2.400

Contingency, the nearest

5.197.000
780.0000
520.000
780.000

520.000
450.000

1.119.300
300.000

559.600
1.343.100
895.400

9.600

22.200
22.200

4.800
4,800

Cost 
($)

Unit Price 
($)

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Onsite Disposal 

Placement 
Cell Construction 

Backfill Soil 
Monitoring Mell Installation 

Subtotal 
Contingency (151) 
Overhead (10X) 
Engineering & Supervision (15X) 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring 

Year 1 Total

Years 2-30: Groundwater Monitoring 
Years 2-30 Total

Line item values were rounded to theOverhead, and Engineering and Supervision values were rounded to All O&M costs were rounded to the nearest 100 dollars.



BCM

UnitQuanti tyTask

(151)

60,794.000

22.200LS1

4,800LS1

Source:

000499

Operations & Maintenance - Yearly Costs 
Year 1: Groundwater Monitoring

Year 1 Total

Years 2-30: Groundwater Monitoring
Years 2-30 Total

TABLE 5-26COMPLETE EXCAVATION, RCRA LANDFILL (C8) LANDFILL SECTION C ROHM AND HAAS BRISTOL LANDFILL

1 
1 

111,925 
250 

167,890 
167,890 
111,925

4

520,000 
450,000 

10 
1,200 

136 
95 
8 

2,400

22,200
22,200

4,800
4,800

LS
LS 
CY
EA 
TON 
TON 
CY 
EA

Unit Price 
($)

Cost 
($)

Construction Cost Estimate 
Mobilization & Demobilization 
Health & Safety 
Excavation & Staging 
Sampling & Analysis 
Transportation 
Naste Disposal 
Backfill Soil 
Monitoring Well Installation 

Subtotal 
Contingency (151) 
Overhead (101) 
Engineering & Supervision 

TOTAL (1987 Dollars) 
Adjustment Factor to 1989 Dollars (1.032) 
TOTAL (1989 Dollars)

520,000 
450,000 

1,119,300 
300,000 

22,833,000 
15,949,600

895,400
9.600 

42,076,900 
6,312,000 
4,208,000 
6.312.000 

58,909,000

Line item values were rounded to the nearest 100 dollars. Total, Contingency, Overhead, and Engineering and Supervision values were rounded to the nearest 1,000 dollars. All O&M costs were rounded to the nearest 100 dollars.
BCM Engineers, Inc. (BCM Project No. 00-6201-41)



BCM
TABLE 5-27

QuantityTask

Construction Cost Estimate

17,000
Operations & Maintenance - Yearly Costs

14,000LS 14,0001

LS 4,400 4.4001

Line Item values were rounded to the nearest

00-6201-41)Source: BCM Engineers Inc. (BCM Project No.

000500

Year 1: Groundwater Monitoring Year 1 Total

1 1 3

Years 2-30: Groundwater Monitoring Years 2-30 Total

NO ACTION (BTAl) BRISTOL TOWNSHIP AUTHORITY SITE

LSLSEA

Overhead, Engineering All 0 & M costs

2,000
2,000
2,400

Mobilization & DemobilizationHealth & SafetyMonitoring Well InstallationSubtotalContingency (15X) Overhead (lOX) Engineering & Supervision (15%)TOTAL (1987 Dollars)Adjustment Factor to 1989 Dollars (1.032) TOTAL (1989 Dollars)

Price 
Unit

Cost 
($)

2,000 
2,000 

. 7.,20.Q 
11,200 
2,000 
1,000 
2,000 

16,000

Unit 
Price 
($)

$100. Contingency, and Supervision and Total values were reounded to the nearest $1,000. were rounded to the nearest $100.



BCM
TABLE 5-28

QuantityTask

Construction Cost Estimate

1.576.000
Operations & Maintenance - Yearly Costs
Year 1:

00-6201-41)(BCM Project No.Source: BCM Engineers Inc.

121

11Mobilization & Demobilization Health & Safety

Groundwater Monitoring Extraction Nells Pump Sta./Treatment Plant Year 1 Total
Years 2-30: Groundwater Monitoring Extraction Wells Pump Sta./Treatment Plant Years 2-30 Total

GROUNDWATER MANAGEMENT (BTA2) BRISTOL TOWNSHIP AUTHORIH SITE

2 1 1 3

Contingency. Overhead. Engineering ---- All 0 & M costs

LSLS

EALS LS EA

LSEALS

LSEALS

3.810 89.640 750.0002.400

59.300 175.000

14.00010.000175.000

4.400 10.000 175.000

59.300175.800
Groundwater ManagementExtraction Wells Pumping Station Onsite Treatment Monitoring Mell Installation Subtotal Contingency (15X) Overhead (lOX) Engineering & Supervision (15X) TOTAL (1987 Dollars)Adjustment Factor to 1989 Dollars (1,032) TOTAL (1989 Dollars)

121

Price Unit
Unit Price 
($)

Cost 
($)

14.000 20.000 175.000 209.000
4,400 20.000 175.000 199,400

7,600 89,600 750,000 7.200 1,090,000 164,000 109,000 164.0"" 1,527,0

000501

Line item values were rounded to the nearest $100.and Supervision and Total values were reounded to the nearest $1,000. were rounded to the nearest $100.



BCM
TABLE 5-29

QuantityTask

Construction Cost Estimate

634,000

Source: BCM Engineers Inc. (BCM Project No. 00-6201-41)

COMPLETE EXCAVATION. ROHM AND HAAS LANDFILL (BTA3) BRISTOL TOWNSHIP AUTHORITY SITE

1 1 13.400 25 13.400 13.400

Contingency. Overhead, Engineering All 0 & M costs

LS LS CY EA CY CY

70,000 30,000 10 1,200 58

Price Unit
Unit Price 
($)

Cost 
($)

70,000 30.000 134,000 30,000 67,000 107.200 438,000 66,000 44,000
614,000

Line item values were rounded to the nearest $100. and Supervision and Total values were reounded to the nearest $1,000. were rounded to the nearest $100.

Mobilization & Demobilization Health & Safety Excavating & Staging Sampling & Analysis Onsite Disposal Placement Backfill Soil SubtotalContingency (151)Overhead (101)Engineering & Supervision (151)TOTAL (1987 Dollars)Adjustment Factor to 1989 Dollars (1.032) TOTAL (1989 Dollars)

000502



BCM
TABLE 5-30

Task
<$)

Construction Cost Estimate

6,358.000

Engineering

BCM Engineers Inc. (BCM Project No. 00-6201-41)Source:

00050J

COMPLETE EXCAVATION, RCRA LANDFILL (BTA4) BRISTOL TOWNSHIP AUTHORITY SITE

70,000 30,000 10 1,200 13695 8

Mobilization & Demobilization Health & Safety Excavating & Staging Sampling & Analysis Transportation Waste Disposal Backfill Soil Subtotal Contingency (15X) Overhead (10X) Engineering & Supervision (15X) TOTAL (1987 Dollars)Adjustment Factor to 1989 Dollars (1.032) TOTAL (1989 Dollars)

1 1 13,400 25 17,420 17,420 13,400

Unit 
Price 
Unit

Cost 
($)

LS LS CY EA Ton Ton CY

Price Quantity

70,000 30,000 134,000 30,000 2,370,000 1,660,000 107.200 4,401,000 660,000 440,000 660.00 6,161,00

Line Item values were rounded to the nearest $100.and Supervision and Total values were reounded to the nearest $1,000. were rounded to the nearest $100.
Contingency, Overhead, All 0 & M costs



TABLE 6-1

Description

- Minimum O&M requirementsRel i abi 1 i ty

Implementability

Safety - Poses minimal risk to 
onsite personnel, would 
require site-specific HASP

- Yearly maintenance 
surveys will be 
required.

- Technology is well proven 
and applicable to site 
condi tions

- Yearly maintenance 
surveys will be 
required.

- Groundwater Monitoring
- Continued Maintenance of 

in-place site restrictions

- Easily implementable 
technologies

- PADER/RCRA Cap System- Continued maintenance of in-place site restrictions.

- Acceptable risk if groundwater concentrations remain constant or decrease

- Yearly maintenance surveys will be required.
- Easily implementable technologies

- Poses minimal risk to onsite personnel though would require site-specific HASP equipment

CORRECTIVE MEASURES ALTERNATIVE SCREENING ROHM AND HAAS BRISTOL LANDFILL SECTION A

- Groundwater risk probably reduced as concentrations will probably decrease

- Easily implementable technologies

- PADER/RCRA Cap System- Installation of Partial Cutoff Wall and Diversion Trench to reduce Groundwater Infiltration- Groundwater Monitoring
- Continued maintenance 

of in-place site 
restrictions.

- Yearly maintenance surveys 
will be required.

- Onsite workers required to 
wear protective clothing/ 
equipment: site-specific 
HASP required

- May increase community 
exposure to dust and 
contaminants during exca
vation phase

- Short-term control of 
offsite releases; 
long-term release 
would most likely 
occur due to bedrock 
groundwater infil
tration.

- Reduces potential risk 
by intrusive activities

- Technology is well 
proven and applicable 
to site conditions

O§
•g

No Action 
(Al)

- PADER/RCRA Cap System
- Installation of Complete Cutoff Wall and Diversion Trench to Reduce Groundwater Infiltration- Groundwater Monitoring
- Continued maintenance 

of in-place site 
restrictions.

- Groundwater recovery 
and treatment system

Cap, Partial Cutoff Wall with Trench 
(A4)

Cap, Complete Cutoff Wall with Trench 
(AS)Cap (A2)

Cap and Partial Excavation 
(A3)

- PADER/RCRA Cap 
System- Excavation of wastes from elevated groundwater concentration areas (i.e., LF-4-11, LF-2-12)- Groundwater moni
toring- Continued mainten
ance of in-place site restrictions.

Long-term Performance - Acceptable risk if groundwater concentrations remain' constant or decrease - No reduction in potential risk by intrusive activitieis - Reduces potential risk by intrusive activities.

- Onsite workers required to wear protective clothing 
/equipment; sitespecific HASP requi red- Hay increase com
munity exposure to dust and contami
nants during excavation phase

- Acceptable risk if groundwater concentrations remain constant or decrease- Reduces potential risk by intrusive activities

- Onsite workers required to wear protective clothing/ 
equipment: site- HASP required- May increase community exposure to dust and contaminants during excavation phase



TABLE 6-1 (Continued)

$7,462,000 $7,963,000$11,502,000$6,304,000$49,000
$ 42,100$ 41,600$ 39,100$$22,600 39,100

Overall Protection of Human Health and the Environment

Institutional Kequi rements

Construction Cost
O&M Costs (Years 2-30)

- Would not meet RCRA groundwater protection standards- Does not prevent future groundwater releases

- Does not meet current PADER hazardous waste landfill closure criteria

- Would not meet RCRA groundwater protection standards

- Meets PADER capping requi rements- Does not meet RCRA requirement to mini- mize/control release

future groundwater 
releases- Isolates waste from human and environmental exposure

requi rements
- Does not meet RCRA 

requirement to minimize/ 
control release

- On short-term basis 
virtually eliminates 
migration of contami
nants from site; on 
long-term base may 
result in future 
releases

- Isolates waste from 
human and environ
mental exposure

- Meets PADER capping 
requi rements

- May not meet RCRA 
requirement to mini- 
niize/control release

No Action (Al)

O 
O O cn o 
tn

Cap (A2)
Cap and Partial Excavation (A3)

Cap, Complete Cutoff Wall with Trench (A5)
Cap, Partial Cutoff Wall with Trench (A4)

- Hay not meet RCRA groundwater protection standards- Does not prevent future - Does not prevent groundwater releases- Isolates waste from human and environmental exposure

- Meets PADER capping - Meets PADER capping requirements- Does not meet RCRA requirement to minimize/control release

- May not meet RCRA groundwater protection standards- Does not prevent future groundwater releases- Isolates waste from human and environmental exposure



FABLE 6-1 (Continued) 

Description

permitted facility

Reliability

- Increased leachate 
production over 
Alternative A6

- No long-term O&M 
requi rement

Implementa
bility

Long-Term 
Performance

Cap, Complete Cutoff Wall with Trench, Groundwater Management (A6)

- PADER/RCRA Cap System- Installation of Complete Cutoff Wall and Diversion Trench to Reduce Groundwater Infiltration- Groundwater Monitoring
- Continued maintenance 

of in-place site 
restrictions.

- Groundwater recovery and 
treatment system

- High O&M requirement 
due to operation of 
groundwater recovery 
and treatment system

- Technology is well 
proven and applicable 
to site conditions

- Groundwater 
recovery and 
treatment 
system

- Removal of wastes 
will eliminate expo
sure to any hazar
dous constituents

- No long-term O&M 
requi rement

- No long-tenn O&M 
requi rement

- Sorting and materials 
handling will be dif
ficult

- Long-term community 
exposure

waste and contaminated soil- Treatment in onsite mobile unit- Hazardous ash disposal in RCRA permitted facility

- Removal of wastes will eliminate exposure to any hazardous constituents

- Sorting and materials handling will be difficult- Long-term community exposure

O 
O 
o 
cn o 
03

Groundwater 
Management (A7)

- Technology is well proven and applicable to site conditions

Complete Excavation RCRA Landfill 
(A9)

- May be difficult
to implement because 
of RCRA LBRs

- Sorting and mater
ials handling will 
be difficult

- Long-term difficult 
exposure

Complete Excavation, 
Offsite Incineration, 
RCRA Landfill (AIO)

Complete Excavation, 
Onsite Incineration, 
RCRA Landfill (All)

cantly reduce 
future ground
water releases 

- No reduction 
in risiq by 
intrusiive 
activities

- Installation of complete - Excavation of waste 
cutoff wall and diversion trench to reduce

- Excavation of waste and - Excavation of contaminated soil- Treatment in RCRA permitted facility- Hazardous ash disposal in RCRA permitted facility

- Will significantly reduce - Will signifi- all future offsite releases- Proven construction elements with good longterm performance record
- Reduces potential risk by intrusive activities

and contaminated 
   soilGroundwater Infiltration - Disposal in RCW

- Groundwater Recovery |
and Treatment System- Groundwater Monitoring

- Continued maintenance
in-place site restric
tions

- High 08M 
requi r^ent due to loperation off groundwater recovery and treatment system

- High O&M requirement due to operation of groundwater recovery 
and treatment system

Complete Cutoff Wall with Trench, Groundwater
Management (AB)

- Technology is well proven and applicable 
to site conditions

- Removal of wastes will eliminate exposure to any hazardous constituents



TABLE 6-1 (Continued)

Safety

$2,256,000 $1,525,363,000 $823,698,000$446,311,000$3,948,000$8,801,000

$ $$ 22,600 22,600 22,600$ 194,300$ 102,400 $ 266,800

Overall Protection of Human Health 
and the Envi ronment

Construction Cost

Institutional Requi rements

O&M Costs 
(Years 2-30)

- Eliminates migration of contaminants from site- Isolates waste from human and environmental exposure

- Meets PAOER capping requirements- Meets RCRA requirement to minimize/control release

- Eliminates migration of contaminants from site as long as system 
is operating

- Meets RCRA requi rement to minimize/ control release

Complete Cutoff Wall with Trench, Groundwater 
Management (A8)

- Eliminates migration of groundwater contaminants from site- Does not isolate waste

- Meets RCRA requirement 
to minimize/control 
release

- Will substantially 
increase community 
exposure to dusts, 
odors and airborne 
contaminants

- Long period to 
implement

- Will substantially 
increase truck 
traffic in community

- Site-specific HASP 
requi red

- Increases potential 
short-term exposure 
to waste consti
tuents

- Eliminates long-term 
exposure to waste 
constituents

- Meets RCRA require
ment to minimize/ 
control release

- Meets RCRA requirement 
to minimize/control 
release

- Will substantially 
increase community 
exposure to dusts, 
odors and airborne 
contaminants

- Long period to 
implement

- Site-specific HASP 
requi red

- Increases poten- 
short-term expo
sure to waste 
constituents

- Eliminates long- 
term exposureto waste constituents

- Meets RCRA requi rement to minimize/ control release

O O O 
cn 
o -4

Complete Excavation RCRA Landfill 
(A9)

Complete Excavation, 
' Offsite Incineration, RCRA Landfill (A10)

Groundwater 
Management (A7)

Complete' Excavation, Onsite Incineration, RCRA Landfill (All)

to wear protective clothing/equipment; site-specific HASP requi red- Hay increase community exposure to dust and contaminants during excavation phase

- Onsite workers required to wear protective clothing/equipment: site-specific HASP requi red- May increase community exposure to dust and contaminants during excavation phase

- Onsite workers - Onsite workers required requi red to wear protective clothing/equipment; sitespecific HASP requi red

- Increases potential short-term exposure to waste constituents- Eliminates long-term exposure to waste constituents

- Will substantially increase community exposure to dusts, odors and airborne contaminants- Long period to implement-Will substantially increase truck traffic in community
- Site-specific HASP 

requi red

Cap, Complete Cutoff 
Wall with Trench, Ground

water Management (A6)



TABLE 6-2

Cap (B2)No Action (Bl)

Description

- Minimum O&M requirements - Yearly maintenanceReliability

Implementability

Safety

- Easily implementable technologies

surveys will be requi red

Overall Protection of Human Health and the Envi ronment

Long-Term Performance

- Would not meet RCRA groundwater protection standards- Does not prevent future groundwater releases

- Acceptable risk if groundwater concentrations remain constant or decrease- No reduction in potential risk by intrusive activities

- Groundwater Monitoring- Continued Maintenance of in-place site restrictions

- Easily implementable technologies

- Poses minimal risk to onsite personnel, would require sitespecific HASP

- Would not meet RCRA groundwater protection standards- Isolates waste from human and environmental exposure

- PADER/RCRA Cap System- Groundwater Monitoring- Continued Maintenance of in-place site restrictions

- Acceptable risk if groundwater concentrations remain constant or decrease

CORRECTIVE MEASURES ALTERNATIVE SCREENING ROHM AND HAAS BRISTOL LANDFILL SECTION B

- On short-term basis eliminates migration of contaminants from site: long-term may result in future releases- Isolates waste from human and environmental exposure

- Technology is well proven and applicable to site conditions
- Onsite workers required to wear protective clothing/equipment; sitespecific HASP required

- Short-term control of offsite releases: longterm release would most likely occur due to bedrock groundwater infiltration- Reduces potential risk by intrusive activities

- Eliminates migration of contaminants from site- Isolates wastes from human and environmental exposure

-Will significantly reduce all future offsite releases- Proven construction elements with good long-term performance record- Reduces potential risk by intrusive activities

- Technology is well proven and applicable to site conditions
- Onsite workers required to wear protective clothing/ equipment: site-specific HASP requi red

- Will signficantly reduce future groundwater releases- No reduction in risk by intrusive activities

- Technology is well proven and applicable to site conditions
- Onsite workers required to wear protective clothing/ equipment: sitespecific HASP required
- Eliminates migration of contaminants from site as long as system is working

- Groundwater Recovery and treatment system
- Groundwater Monitoring
- Continued maintenance 

of in-place site 
restrictions

Cap and Complete 
Cutoff Wall (B3)

Groundwater Management (B5)

- Poses minimal risk to 
onsite personnel, would 
require site-specific 
HASP

Cap, Complete Cutoff Wall 
and Groundwater Management 

(B4)

O O 
<o 
co o 
co

maintenance surveys - High O&M requirement due to operation of groundwater recovery and treatment system
- High O&M requirement due to operation of groundwater recovery and treatment system

- Yearly will be required

- PADER/RCRA Cap System- Installation of Complete Cutoff Wall- Continued Maintenance
of in-place site restric
tions

- PADER/RCRA Cap System
- Installation of Complete 

Cutoff Wall
- Groundwater recovery and 

treatment system
- Continued Maintenance of 

in-place site restrictions



TABLE 6-2 (Continued)

Cap (B2)No Action (81)

$908,000$1,825,000$1,677,000$1,318,000$20,000
$ 78,200$$$ 42,400$ 6,900 13,700 13,700

Institutional Requi rements

Construction Cost
O&M Costs (Years 2-30)

- Does not meet current PADER hazardous waste landfill closure criteria

- Meets PADER capping requi rements- Does not meet current PADER hazardous waste landfill closurecri teria

- Meets RCRA requirement to minimize/control release- Does not meet current PADER capping
requi rements

Cap and Complete 
Cutoff Wall (83)

- Meets PADER capping requi rements- May not meet RCRA requirement to minimize/ control release

Groundwater Management (B5)

OOO

CD

Cap, Complete Cutoff Wall and Groundwater Management (B4)

- Meets PADER capping requirements- Meets RCRA requirement to minimize/control release



J

TABLE 6-3

No Action (Cl) Soil Cap and Levee (C2) Cap and Levee (C3)

lescri ption

Long-Term Performance

Reliability

- Easily implemented- Easily implementedImplementability - Easily implemented- Easily implemented - Easily implemented
Safety

- Yearly maintenance surveys will be requi red

- Poses minimal risk, if any, to onsite personnel

- Groundwater Monitoring- Construction of 100- year flood protection levee- Continued maintenance of in-place site restrictions

- Acceptable risk if groundwater concentrations remain constant or decrease- Monitoring will provide indication of groundwater changes- No reduction in potential risk to exposed surface waste

- Poses minimal risk, if any, to onsite personnel - Poses minimal risk, if any, to onsite personnel

- Groundwater Monitoring- Soil Cap System- Construction of 100- year flood protection levee- Continued maintenance of in-place site restrictions

- Acceptable risk if groundwater concentrations remain constant or decrease

CORRECTIVE MEASURES ALTERNATIVE SCREENING ROHM AND HAAS BRISTOL LANDFILL SECTION C

vide indication of groundwater changes- No reduction in potential risk to exposed surface water- Reduces potential exposure by intrusive activities
- High O&M requirement due to operation of groundwater recovery and treatment system

- Poses minimal risk, if any, to onsite personnel

- Will eliminate future offsite releases

- Onsite workers required to wear protective clothing/ equipment; sitespecific HASP required

- Excavate waste from lOO-year floodplain;- Disposal in Landfill Section A- PADER/RCRA Cap System over remaining waste- Groundwater Monitoring- Continued Maintenance of in-place site restrictions

- Yearly maintenance surveys will be requi red

Partial Excavation, Rohm and Haas Landfill, Cap Remaining Waste (C5)
Cap and Levee With Groundwater Management (C4)

flood protection levee- PADER/RCRA Cap System
- Continued maintenance of 

in-place site restrictions
- Groundwater recovery and 

treatment system

<?—• 
lO o o o

- Acceptable risk if groundwater concentrations remain constant or decrease- Monitoring will provide indication of groundwater changes- Reduces potential exposure by intrusive activities

- Minimum O&M requirements - Minimum O&M requirements

- Acceptable risk if groundwater concentions remain constant or decrease4 Monitoring will provide - Monitoring will pro- indication of groundwater changes4 No reduction in potential risk to exposed surface waste

- Groundwater Monitoring - Construction of lOO-year- PADER/RCRA Cap System ............
- Construction of 100- 

year flood protection 
levee

- Continued maintenance 
of in-place site 
restrictions



TABLE 6-2 (Continued)

Description

Long-Term Performance

- No long-term O&M requirementReliability
Implementability

Safety

$63,742,000$134,817,000Construction Cost
$ 6,900OSM Costs (Years 2-30) $ 6,900

- Meets RCRA requirement to minimize/ control releaseInstitutional 
Requi rements

- Meets RCRA'requirement to minimize/ control release

Overall Protection of Human Health and the Environment

- Removal of wastes will eliminate exposure to any hazardous constituents

- Will substantially increase community exposure to dusts, odors and airborne contaminants- Long period to implement- WiTI. substantially increase truck traffic in community
- Site-specific HASP required

- Increases potential short-term exposure to waste constituents- Eliminates long-term exposure to waste constituents

- Excavation of drummed and bulk wastes and contaminated soil- Treatment in RCRA permitted facility- Hazardous ash disposal in RCRA permitted facility

- Excavation of drummed and bulk wastes and contaminated soil- Treatment in onsite, permitted mobile unit- Hazardous ash disposal in RCRA permitted facility

m 
o 
o 
o

- Sorting and materials handling will 
be difficult- Long-term community exposure

- Inqreases potential short-term exposure to'waste constituents- Eliminates long-term exposure to waste constituents

- Removal of wastes will eliminate exposure to any hazardous constituents
- No long-term O&M requirement

- Sorting and materials handling will 
be difficult

- Long-term community exposure

-Will substantially increase community exposure to dusts, odors and airborne contaminants
- Long period to implement
- Site-specific HASP required

Complete Excavation, Offsite Incineration and RCRA Landfill (B6)
Complete Excavation. Onsite Incineration, RCRA Landfill (B7)



ABLE 6-3 (Continued)

Complete Excavation, RCRA Landfill (C8)

icscription

ong-term Performance

'{eliability - No long-term O&M requirement - No long-term O&M requirement

Implementability - Easily implemented

Safety

Institutional Requirements - Meets PAOER cap requirements

$60,794,000Construction Cost $7,510,000
$O&M Costs (Years 2-30) $ 4,8004,80017,300

$38,312,000
$

- Yearly maintenance surveys will be 
requi red

- Meets RCRA requirement to minimize/ 
control release

Overall Protection of 
Human Health and the 
Cnvi ronment

- Eliminates waste from 100-year floodplain 
and potential exposure risk

-Will increase short-term community expo
sure to dusts, odors, and airborne 
contaminants

- Current groundwater concentrations meet 
RCRA groundwater protection standards

- Excavate waste from 100-year floodplain; 
disposal in RCRA permitted facility

- PAOER/RCRA Cap System over remaining 
waste

- Groundwater Monitoring
- Continued Maintenance of in-place site 

restrictions

- Acceptable risk if groundwater concentra
tions remain constant or decrease

- Monitoring will provide indication of 
changes

- Reduces potential exposure by intrusive 
activities

- Some materials handling problems for 
long-distance transoort

- Onsite workers required to wear protective 
clothing/equipment; s.ite-specific HASP 
requi red

Partial Excavation, RCRA Landfill. 
Cap Remaining Waste (C6)

- Meets RCRA requirement to minimize/ 
control release

- Onsite workers required to wear 
protective clothing/equipment: 
site-specific HASP required

Complete Excavation, 
Rohm and Haas Landfill (C7)

- Removal of waste eliminates expo
sure to any hazardous constituents

- Onsite workers required to wear protec
tive clothing/equipment; site-specific 
HASP required

-Will increase short-term community 
exposure to dusts, odors, and airborne- Long period to implement- Site-specific HASP required

- Excavation of waste and contaminated soil- Disposal in RCRA permitted facility

- Removal of waste eliminates exposure to any hazardous constituents

- Some materials handling problems for long-distance transport

- Excavation of waste and contaminated soil- Disposal in Rohm and Haas Landfill Section A

OJ

m 
o 
o o

-Will increase short-term community 
exposure to dusts, odors and 
airborne contaminants

- Long period to implement
- Site-specific HASP required



ABLE 6-3 (Continued)

Cap and Levee (C3)Soil Cap and Levee (C2)No Action (Cl)

to

$4,928,000$3,527,000$1,848,000$1,015,000Construction Cost
$ 17.300$ 304.900$ 17.300$ 4.800 $O&rt Costs (Years 2-30) 4.800

)vera11 Protection of 
luman Health and the 

>.nvi ronment

Institutional 
Kequi rements

- Current groundwater concentrations meet RCRA groundwater protection standards

- Does not meet PAOER cap requirements criteria- Protects waste from 100-year storm

- Current groundwater concentrations meet RCRA groundwater protection standards- Eliminates exposure to surface waste

- Meets PAOER cap requi rements- Eliminates waste from 100-year storm

- Eliminates future groundwater releases- Eliminates exposure to surface waste

- Meets RCRA requirement to minimize/control release- Eliminates waste from 100-year storm

- Eliminates waste from 100-year floodplain and potential exposure risk- Will increase shortterm community exposure to dusts, odors, and airborne contaminants- Current groundwater concentrations meet RCRA groundwater protection standards

Cap and Levee With Groundwater Management (C4)

- Current groundwater concentrations meet RCRA groundwater protection standards- Eliminates exposure surface waste

- Meets PADER cap requirements - Meets PAOER cap requirements - Eliminates waste from 100-year floodplain
- Does not meet current PAOER hazardous waste landfill closure criteria- Protects waste from 100-year storm
$224,000

CO
____________ m 

oPartial Excavation. Rohm-—.and Haas Landfill. CapRemaining Waste (C5)



TABLE 6-4

No Action (BTA 1)

Description

- No long-term O&M requirement- No long-term O&M requirementReliability - Minimum O&M Requirements

Implementability

Safety

$634,000$1,576,000 $6,358,000$17,000Construction Cost
$ 199,400 NA$ 4,400 NA

Overall Protection 
of Human Health and 
the Environment

- Poses minimal risk to 
samplers, would require 
site-specific HASP

- Eliminates exposure to waste 
in outlying areas

- Site-specific HASP required- No community exposure based on 1986/87 excavation

Institutional Requi rements

- Does not minimize future exposure or releases to groundwater from outlying areas
- Does not meet RCRA requirement to minimize/control release

- Groundwater Monitoring
- Continued Outside Contractor 

use of protective clothing/ 
equipment

- Easily implementable tech
nologies

- Meets RCRA requirement to 
minimize/control release

- Groundwater recovery 
and treatment system- Groundwater monitoring- Continued Outside Contractor use of protective clothing/equipment

- No reduction in potential risk by intrusive activities- Reduces offsite groundwater releases
- High O&M requirement due to operation of groundwater and treatment system
- Technology is well proven and applicable to site conditions

- Poses minimal risk to samplers, would require site-specific HASP
- Does not minimize future exposure in outlying areas

CORRECTIVE MEASURES ALTERNATIVE SCREENING ROHM AND HAAS BRISTOL LANDFILL BIRSTOL TOWNSHIP AUTHORITY SITE

- Site-specific HASP required- No conmunity exposure based on 1986/87 excavation
- Eliminates future exposure and releases to groundwater in outlying areas

- Meets RCRA requirement to minimize/ control release

- Excavation of accessible waste and contaminated soil- Disposal in Landfill Section A- Continued Outside Contractor use of protective clothing/equipment

- Eliminates exposure to waste in outlying areas

- Easily implementable technology- Short timeframe (approx. 3 months)

- Excavation of accessible waste and contaminated soil- Disposal in RCRA permitted facility- Continued Outside Contractor use of protective clothing/ equipment

- Easily implementable technology- Short timeframe (approx. 3 months)

- Eliminates future exposure and releases to groundwater in outlying areas

- Meets RCRA requirement to minimize/control release

O&M Costs (Years 2-30)

O o o cn

Groundwater Management (BTA 2) Complete Excavation, RCRA Landfill (BTA 4)Complete Excavation, Rohm and Haas Landfill (BTA 3)

Long-term Performance - No reduction in potential risk by intrusive activities into outlying waste areas
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